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NOVEL ANTIFUNGAL AGENT CONTAINING HETEROCYCUC COMPOUND 



Technical Field 
[0001] 

5 The present invention relates to a novel antifungal agent containing a 

heterocyclic compound. 
Background Art 
[0002] 

In recent years, managements of opportunistic infections have become more 

10 and more significant more than ever because of an increase in the number of elderly 
people and immunocompromised patients as a result of advanced chemotherapies or 
the like. As demonstrated by the fact that opportunistic infections are occurring one 
after another by different weakly avirulent bacteria, it is shown that the problem of 
infectious disease will not ends as long as there are underlying diseases that 

15 diminish the immune functions of patients. Consequently, new strategies for 
infectious diseases control, including the problem of resistant bacteria, will be one of 
the important issues in the soon-to-come aged society. 

In the field of antifungal agents, heretofore, for instance, amphotericine B 
which is based on a polyene skeleton, fluconazole, itraconazole and voriconazole 

20 which are based on an azole skeleton, or the like, have been developed for the 
treatment of deep seated mycoses. Among pre-existing drugs already available 
commercially are many agents having similar mechanism of action, and currently, the 
appearance of azole-resistant fungi or the like has been problems. 

In recent years, as a 1 ,3-p-glucan synthetase inhibitor with a novel 

25 mechanism, naturally occurring compound-derived cyclic hexapeptides caspofungin 
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and micafungin or the like, have been developed; however, from the fact that these 
agents only exist in injectable form, they are not yet sufficient practically as antifungal 
agents. 

Since there have been the situations that the pre-existing antifungal agents 
5 are insufficient for treatment of the deep seated mycoses, there is a demand and 
need for development of agents which are based on a novel mechanism and are of 
high safety. 

As the prior art related to antifungal agents based on such a novel 
mechanism, Patent Document 1 describes heterocyclic compounds which 

10 demonstrates effecte against the onset, progress, and persistence of infections by 
inhibiting the expression of cell wall proteins, inhibiting the cell wall assembly and 
also adhesion onto cells, and preventing pathogens from showing pathogenicity, with 
the process which transports GPI (Glycosylphosphatidylinositol)-anchored proteins to 
the cell wall being inhibited. However, groups of the compounds disclosed in Patent 

15 Document 1 have 2-benzyl pyridine moieties as the common structure, clearly 
differing structurally from compounds according to the present invention. In addition, 
the groups of the compounds disclosed in Patent Document 1 bear the problem that, 
although these compounds demonstrate activities in vitro, they are easily 
metabolized inside the body, or the like. 

20 Meanwhile, there are Patent Documents 2 through 8 as the prior art that 

disclose structurally most similar compounds to the heterocyclic compound (I) 
according to the present invention. Patent Document 2 discloses 
N-(4-pyridyl)carboxamide derivatives having the effects as pesticides, in particular as 
insecticides, acaricides and nematicides. Patent Documents 3 through 6 disclose 

25 2-aryloxy nicotinamide derivatives having phosphodiesterase 4 (PDE4) inhibitory 

2 
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action. Patent Document 7 discloses &-(arylamino)nicotinamide derivatives having 
cannabinoid receptor modulation action and Patent Document 8 discloses 
6-(aryloxy)nicotinamide derivatives having NaVCa^* exchanger inhibitory action. 
However, Patent Documents 2 through 8 do not disclose the compounds according to 
5 the present invention. In addition, Patent Documents 2 through 8 do not describe 
that the compounds disclosed in these documents exhibit antifungal and antimalarial 
actions for Candida, Aspergillus, Cryptococcus or the like which are general fungal 
strains in human mycosis at all. 

[Patent Document 1] International Publication No. WO 02/04626 pamphlet; 
10 [Patent Document 2] US. Patent No. 5852042 Specification; 

Patent Documents] European Patent Application No. 1229034 specification; 

[Patent Document 4] Intemational Publication No. WO 02/060875 pamphlet; 

[Patent Document 5] Intemational Publication No, WO 0^060896 pamphlet; 

[Patent Document 6] Intemational Publication No. WO 03/068232 pamphlet; 
15 [Patent Document 7] International Publication No. WO 2004/029027 pamphlet; and 

[Patent Document 8] International Publication No. WO 2004/000813 pamphlet. 

[Disclosure of the invention] 
[0003] 

20 It is an object of the present invention to 1) provide an antifungal agent which 

has excellent antifungal action not found in the antifungal agents in the prior art, and 
which is also excellent in tenns of property, safety and metabolic stability, and 2) 
provide an excellent antimalarial agent. 

In view of the aforementioned circumstances, the present inventors have 

25 intensively studied to attain the above object. As a result, the present inventions 

3 
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have succeeded in synthesizing novel heterocycle-containing compounds 
represented by the following formula (I): 
[0004] 




(I) 



[0005] 

which has the chemical structural characteristics of a heterocyclic group A and a 
heterocyclic group or a phenyl group E being bonded through a linker X, and have 
discovered that these compounds have excellent antifungal action, so as to arrive at 
the present invention. 

That is to say, the present Invention provides: 
[1]: an antifungal agent comprising a compound represented by the formula (I), or a 
salt or a hydrate thereof: 

[0006] 




(0 



[0007] 

[wherein A represents a 5- to 10-membered heterocyclic group containing at least 
one nitrogen atom; 

X represents a group represented by the formula -NH-C(=Y)-(CH2)n-. a group 
represented by the formula -C(=Y)-NH-(CH2)n-. a group represented by the formula 
-C(=Z)-(CH2)n-, a group represented by the fomriula -CH2-NH-(CH2)n-, a group 
represented by the formula -NH-CH2-(CH2)n- or a group represented by the formula 
-Z-CH2-(CH2)n-: 

Y represents an oxygen atom, a sulfur atom or NR^ (wherein represents a 
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Ci^ alkoxy group or a cyano group); 

Z represents an oxygen atom or a sulfur atom; 
n represents an integer from 0 to 3; 

E represents a furyl group, a thienyl group, a pyn^olyl group, a pyridyl group, a 
5 tetrazolyl group, a thiazolyl group, a pyrazolyl group or a phenyl group; 

with the proviso that A may contain 1 to 3 substituents selected from the 
following substituent groups a-1 and a*2, and that E has one or two substituents 
selected from the following substituent groups a-1 and a-2; 
<Substrtuent group a-1 > 

10 Substituent group a-1 represents the group consisting of: a halogen atom, a hydroxy! 
group, a mercapto group, a cyano group, a carboxyl group, an amino group, a 
carbamoyl group, a alkyi group, a alkenyl group, a C2-6 alkynyl group, a Cm 
cycloalkyi group, a Ce-io aryl group, a 5- to 10-membered heterocyclic group, a C^^ 
cycloalkyi Ci^alkyl group, a Cm cycloalkylidene Ci^alkyl group, a Cs-ioaryl Ci-ealkyI 

15 group, a 5- to 10-membered heterocyclic C1-6 alkyI group, a Ci^ alkoxy group, a C2-6 
alkenyloxy group, a C2^ sdkynyloxy group, a Cm cycloalkoxy group, a Ce-io aryloxy 
group, a Cm cycloalkyi Ci-e alkoxy group, a Ce-io aryl Ci^ alkoxy group, a 5- to 
10-membered heterocyclic Ci^ alkoxy group, a Ci^ alkylthio group, a C2-6 alkenylthio 
group, a 02^ alkynylthio group, a Cm cydoalkylthio group, a Ce-io arylthio group, a 

20 Cm cycloalkyi Ci-e alkylthio group, a Ce-10 aryl Ci-e alkylthio group, a 5- to 
10-membered heterocyclic Ci^ alkylthio group, a mono-Ci-e alkylamino group, a 
mono-C2^ alkenylamino group, a mono-C2^ alkynylamino group, a mono-CM 
cydoalkylamino group, a mono-Ce-io arylamino group, a mono-CM cydoalkyl Ci^ 
alkylamino group, a mono-Ce-io aryl Ci^ alkylamino group, a mono-5- to 

25 10-membered heterocyclic Ci^ alkylamino group, a di-Ci^ alkylamino group, a N-C2^ 

5 
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alkenyl-N-Ci^ alkylamino group, a N-C2-6 alkynyl-N-Ci^ alkylamino group, a N-Cm 
cycloalkyl-N-Ci^ alkylamino group, a N-Ce-io aryl-N-Ci-6 alkylamino group, a N-Ca^ 
cycloalkyi alkyl-N-Ci-e alkylamino group, a N-Ce-io aryl Ci^ alkyl-N-Ci^ 
alkylamino group, a N-5- to 10-membered heterocyclic Ci-e alkyl-N-Ci-© alkylamino 
5 group, a alkylcarbonyl group, a Ci^ alkoxycarbonyl group, a alkylsulfonyl 
group, a group represented by the formula -C(=N-R^^)R^ (wherein R^^ represents a 
hydroxyl group or a Ci^ alkoxy group; R^ represents a Ci^ alkyi group), a Ce-io 
aryloxy Ci^ alkyt group and a 5- to 10-membered heterocycle oxy alkyI group; 
<Substituent group a-2> 

10 Substituent Group a-2 represents the group consisting of: a C1-6 alkyI group, a Ca^ 
alkenyl group, a alkynyl group, a Cj^s cycloalkyi group, a Ce-io aryl group, a 5- to 
10-membered heterocyclic group, a Cs^ cycloalkyi Ci^ alkyI group, a Ce-io aryl 
alkyI group, a 5- to 10-membered heterocyclic alkyI group, a Ci-e alkoxy group, a 
C2-6 alkenyloxy group, a €2-6 alkynyloxy group, a C3.8 cycloalkoxy group, a Ce-io 

15 aryloxy group, a Ca^ cycloalkyi alkoxy group, a Ce-io aryl Ci-e alkoxy group, a 5- 
to 10-membered heterocyclic alkoxy group, a Ci^ alkylthio group, a Cz-e 
alkenylthio group, a C2-6 alkynylthio group, a Cm cycloalkylthio group, a Ce-io arylthio 
group, a C^ cycloalkyi Ci^ alkylthio group, a Ce-io aryl Ci^ alkylthio group, a 5- to 
10-membered heterocyclic Ci^ alkylthio group, a mono-Ci^ alkylamino group, a 

20 mono-Cg-e alkenylamino group, a mono-Ca-e alkynylamino group, a mono-Ca^ 
cycloalkylamino group, a mono-Ce-io arylamino group, a mono-Ca^ cycloalkyi Ci^ 
alkylamino group, a mono-Ce-io aryl Ci^ alkylamino group, a mono-5- to 
10-membered heterocyclic Ci-e alkylamino group, a di-Ci^ alkylamino group, a N-C2.e 
alkenyl-N-Ci-e alkylamino group, a N-C2-6 alkynyl-N-Ci^ alkylamino group, a N-Ca^ 

25 cycloalkyl-N-Ci^ alkylamino group, a N-Ce-io aryl-N-Ci^ alkylamino group, a N-Ca^ 

6 
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cycloalkyi alkyl-N-Ci^ alkylamino group, a N-Ce-io aryl Ci-e alkyl-N-Ci-e 
alkylamino group, a N-5- to 1 0-membered heterocyclic Ci-e alkyl-N-Ci^ alkylamino 
group, a Ce-io aryloxy-Ci^ alkyi group and a 5- to 10-membered heterocycle oxy Ci-e 
alkyi group: 

5 with the proviso that each group described in the substituent group a-2 has 1 

to 3 substituents selected from the following substituent group b; 

<Substituent group b> 
Substituent group b represents the group consisting of: a halogen atom, a hydroxyl 
group, a mercapto group, a cyano group, a carboxyl group, an amino group, a 

10 carbamoyl group, a nitro group, a Ci^ alkyi group, a Cm cycloalkyi group, a Ce-io aryl 
group, a 5- to 10-membered heterocyclic group, a Ci^ alkoxy group, a Ce-io aryloxy 
group, a 5- to 10-membered heterocycle oxy group, a Ci^ alkylcarbonyl group, a Ci^ 
alkoxycarbonyl group, a Ci^ alkylsulfonyl group, a trifluoromethyl group, a 
trifluoromethoxy group, a mono-Cve alkylamino group, a di-Ci^ alkylamino group, a 

15 mono-Ce-io arylamino group which may have one amino group or aminosulfonyl 
group and a N-Ce-io aryl Ci-e alkyl-N-Ci-e alkylamino group which may have one 
amino group]; 

[2]: the antifungal agent according to item [1], wherein X represents a group 
represented by the formula -NH-C(=Y)-CH2-. a group represented by the formula 
20 -C(=Y)-NH-CH2-, a group represented by the formula -CH2-NH- or a group 
represented by the formula -NH-CH2- (wherein Y has the same meaning as defined 
above); 

[3]: a compound represented by the formula (l-a), or a salt or a hydrate thereof: 
[0008] 
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[0009] 

[wherein represents a 3-pyridyl group, a pyrazinyl group, a pyrimldinyl group, a 
pyrazolyl group, a quinolyl group, an isoqulnolyl group, a naphthyldinyl group, a 
5 quinoxalinyl group, a cinnolinyl group, a quinazolinyl group, an imidazopyridyl group, 
a benzothlazolyl group, a benzoxazolyl group, a benzimidazolyl group, an indolyl 
group, a pyrolopyridyl group, a thienopyridyl group, a furopyridyl group, a 
2,3-dihydro-1H-pyrrolo[2,3-b]-pyridin-5-yl group or a benzothiadiazolyl group; 

represents a group represented by the formula -NH-C(=Y^)- or a group 
10 represented by the formula -C(=Y^)-NH-; 

represents an oxygen atom, a sulfur atom or NR^^ (wherein R^^ 
represents a Ci-e alkoxy group or a cyano group); 

E represents a furyl group, a thienyl group, a pyn-olyl group, a pyridyl group, a 
tetrazolyl group, a thiazolyl group, a pyrazolyl group or a phenyl group; 
15 with the proviso that may contain 1 to 3 substituents selected from the 

substituent groups a-1 and a-2 as defined at)ove, and that E has 1 or 2 substituents 
selected from the substituent groups a-1 and a-2 defined above] 
[with the proviso that (1) a compound in which E represents a group represented by 
the formula: 
20 [0010] 




[0011] 

(wherein R'^^ represents a phenyl group having a halogen atom, a methoxy group, an 

8 
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ethoxy group, a alkoxycarbonyl group or a carboxyl group), 

(2) a compound in which E represents a group represented by the formula: 
[0012] 




5 [0013] 

(wherein represents a halogen atom or a methoxy group; represents a 
all<yl group having a carboxyl group, a Cs^ cycloalkyi group having a carbox^ group 
or a phenyl group having a carboxyl group), 

(3) a compound in which represerrts a group represented by the formula: 
10 [0014] 




[0015] 



(wherein R'^'* represents a hydrogen atom or a halogen atom; Ar represents a phenyl 
group which may have a substituent) and represents a group represented by the 
15 formula -C(=0)-NH-, 

(4) a compound in which A^ represents a group represented by the formula: 
[0016] 
1^ 




[0017] 

20 (wherein R'°^ represents a hydrogen atom, a alkyi group or a trifluoromethyl 

9 
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group; R'^ represents a hydrogen atom or a trffluoromethyl group; Ar^ represents a 
phenyl group that may have a substituent) and represents a group represented by 
the formula -C(=0)-NH- and 

(5) a compound in which represents a group represented by the formula: 
5 [0018] 




[0019] 

(wherein R'^^ represents a hydrogen atom, a halogen atom or a Ci-e alkyi group; Ar^ 
represents a phenyl group which may have a substituent) and represent a group 
10 represented by the formula -C(=0)-NH-or a group represented by the formula 
-NH-C(=0)- are excluded]; 

[4]: the compound according to item [3], or the salt or the hydrate thereof, wherein A^ 
represents a 3-pyridyl group, a quinolyl group, a naphthyldinyl group, a quinoxalinyl 
group, an imidazopyridyl group, a benzothiazolyl group, a pyrrol opyridy I group, a 

15 thienopyridyl group or a furopyridyl group (with the proviso that A^ may have 1 to 3 
substituents selected from the substituent groups a-1 and a-2 defined above); 
[S\: the compound according to item [3], or the salt or the hydrate thereof, wherein A^ 
represents a 3-pyridyl group (with the proviso that A^ may have 1 to 3 substituents 
selected from the following substituent groups c-1 and c-2); 

20 <Substituent group c-1 > 

Substituent group c-1 represents the group consisting of: a halogen atom, an amino 
group, a Ci^ alkyI group, a Cg^ alkenyl group, a alkynyl group, a Ca^ cycloalkyi 
group, a Ce-io aryl group, a 5- to 10-membered heterocyclic group, a cycloalkyi 
Ci^ alkyI group, a Cs-io aryl alkyI group, a 5- to 10-membered heterocyclic Ci^ 

10 
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alkyi group, a Ci^ alkoxy group, a alkenyloxy group, a alkynyloxy group, a 
Cm cycloalkyi Ci^ alkoxy group, a Ce-io aryl Ci^ alkoxy group, a 5- to 10-membered 
heterocyclic Ci^ alkoxy group, a mono-Ci^ alkylamino group, a mono-C2-6 
alkenylamino group, a mono-Ce-e alkynylamino group, a mono-CM cycloalkylamino 
5 group, a mono-Ce-io arylamino group, a mono-Ca-s cycloalkyi Ci-6 alkylamino group, a 
mono-Ce-io aryl Ci-e alkylamino group, a mono-5- to 10-membered heterocyclic Ci-e 
alkylamino group, a Ci^ alkylcarbonyl group and a group represented by the fonnula 
-C(=N-OH)R^ (wherein has the same meaning as defined above); 
<Substituent group c-2> 

10 Substituent group c-2 represents the group consisting of: a Ci-6 alkyl group, a C2-6 
alkenyl group, a C2-6 alkynyl group, a Cs^ cycloalkyi group, a Ce-io aryl group, a 5- to 
10-membered heterocyclic group, a Cm cydoalkyl Ci^ alkyl group, a Ce-io aryl Ci-e 
alkyl group, a 5- to 10-membered heterocyclic Ci^ alkyl group, a Ci-e alkoxy group, a 
C2-6 alkenyloxy group, a C2^ alkynyloxy group, a C3-8 cycloalkyi Ci-e alkoxy group, 

15 Ce-io aryl Ci^ alkoxy group, a 5- to 10-membered heterocyclic Ci-e alkoxy group, a 
mono-Ci-6 alkylamino group, a mono-Ca-e alkenylamino group, a mono-C2-e 
alkynylamino group, a mono-Ca^ cycloalkylamino group, a mono-Ce-io arylamino 
group, a mono-C^ cycloalkyi Ci-e alkylamino group, a mono-Ce-io aryl Ci-e 
alkylamino group and a mono-5- to 10-membered heterocyclic Ci-e alkylamino group; 

20 with the proviso that each group described in substituent group c-2 has 1 to 3 

substituents selected from the following substituent group d; 

<Substituent group d> 
Substituent group d represents the group consisting of: a halogen atom, a hydroxyl 
group, a carboxyl group, an amino group, a cart>amoyl group, a Ci-e alkoxy group, a 

25 mono-Ci-e alkylamino group, a di-Ci.6 alkylamino group, a mono-Ce-10 arylamino 

11 
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group that may have one amino group or aminosulfonyl group, a N-Cs-io aryl Ci^ 
alkyl-N-Ci^ alkylamino group which may have one amino group, a cyano group, a 
Cs-io aryl group, a 5- to 10-membered heterocyclic group and a Ci^ alkoxycarbonyl 
group. 

5 [6]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
represents a group represented by the formula: 
[0020] 

[0021] 

10 [wherein R\ and may be the same as or different from each other and 
represent a substituent selected from the substituent groups c-1 and c-2 defined 
above]; 

[7]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
represents a group represented by the formula: 
15 [0022] 




[0023] 

[wherein R^ and R^ have the same meanings as defined above, respectively; R^ and 
R^ may be the same or different from each other and represent a hydrogen atom, a 
20 Ci^ alkyi group, a Cm cycloalk^ group or a group represented by the formula 
-CHR®-(CH2)ni-R^ (wherein R® represents a hydrogen atom, a carboxyi group or a 
Ci^ alkoxycarbonyl group; R® represents a hydroxy! group, a carboxyi group, a 

12 
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carbamoyl group, a Ca« cycioalkyt group, a furyl group, a thienyl group, a pyrrolyl 
group, a pyridyl group, a triazolyl group, a tetrahydrofuryl group, a alkoxy group, 
a Ci^ aikoxycarbonyl group, a mono-Ci^ alkylamino group, a di-Ci-e alkylamino 
group, a phenyl group which may have 1 to 3 substituents selected from the 
5 substituent group d defined above, a mono-Ce-io arylamino group which may have 
one amino group or an N-Ce-io aryl Ci^ alkyi-N-Ci^ alkylamino group which may 
have one amino group; n1 represents an integer from 0 to 3)]; 
[8]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
represents a group represented by the formula: 
10 [0024] 




[0025] 

(wherein R^^ represents a hydrogen atom or a group represented by the formula 
-CHR^^-(CH2)n2-R^^ (wherein R^^ represents a hydrogen atom or a carboxyl group; 
15 R^^ represents a carboxyl group or a phenyl group which may have 1 to 3 
substituente selected from the substituent group d defined above; n2 represents an 
integer from 0 to 3)); 

[9]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
represents a group represented by the formula: 
20 [0026] 




[0027] 
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(wherein R^^ represents a Ci^ alkyi group having one alkoxy group); 
[10]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
represents a 6-quinolyl group, a [1 ,5]naphthylidin-2-yl group, a 6-quinoxalinyl 
group, an imidazoll ,2-a]pyrldin-6-yl group, a benzothiazol-6-yl group, a 
5 1H-pyrrolo[2,3-b]pyridin-5-yl group, a pyrrolo[3.2-b]pyridin-1-yl group, a 
thieno[2.3-blpyrldin-5-yl group, a thieno[3,2-blpyridin-6-yl group or a 
furo[3,2-b]pyridin-6-yl group (with the proviso that may have 1 to 3 substituents 
selected from the substituent groups c-1 and c-2 defined above); 
[11]: the compound according to item [3], or the salt or the hydrate thereof, wherein 

10 A^ represents a 6-quinolyl group, a [1 ,5]naphthylidin-2-yl group, a 6-quinoxalinyl 
group, an imidazo[1 ,2-a]pyridin-6-yl group, a benzothiazol-6-yl group, a 
pyrrolo[3,2-b]pyridin'1-yl group, a 1H-pyrrolo[2.3-blpyridin-5-yl group which may have 
one amino group, a thieno[2,3-b]pyrldin-5-y! group which may have one amino group, 
a thieno[3,2-b]pyridin-6-yl group which may have one amino group or 

15 furo[3,2-b]pyridin-6-yl group which may have one amino group. 

[12]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
A^ represents a 6-quinolyl group; 

[13]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
A^ represents a [1 ,5]naphthylidln-2-yl group; 
20 [14]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
A^ represents an imida2o[1,2-a]pyridin-6-yl group; 

[15]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
A^ represents a benzothiazol-6-yl group; 

[16]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
25 A^ represents a 3-pyridyl group, a pyrazinyl group, a pyrimldinyi group, a quinolyl 

14 



E0006 UP25W/KAN 

group, an isoquinolyl group, a naphthytdinyt group, a quinoxalinyl group, a cinnolinyl 
group, a quinazolinyl group, an imidazopyridyl group, a benzothiazolyl group, a 
benzoxazolyl group, a benzimidazolyl group, an indolyJ group, a pyrrolopyridyl group, 
a thienopyridyl group, a furopyridyl group, a 2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl 
5 group or a benzothiadiazolyl group (with the proviso that may have 1 to 3 
substituents selected from the substituent groups a-1 and a-2 defined above); 
[17]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
represents a 3-pyridyl group, a pyrazinyl group, a pyrimidinyl group, a quinolyl 
group, an isoquinolyl group, a naphthyldinyl group, a quinoxalinyl group, a cinnolinyl 

10 group, a quinazolinyl group, an imidazopyridyl group, a benzothiazolyl group, a 
benzoxazolyl group, a benzimidazolyl group, an indolyl group, a pyrrolopyridyl group, 
a thienopyridyl group, a furopyridyl group, a 2.3-dihydro-1H-pyrrolo[2.3-b]pyridin-5-yl 
group or a benzothiadiazolyl group (with the proviso that A^ may have 1 to 3 
substituents selected from the substituent groups c-1 and c-2 defined above); 

15 [18]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
A^ represents a 3-pyridyl group, a pyrazinyl group, a pyrimidinyl group, a quinolyl 
group, an isoquinolyl group, a naphthyldinyl group, a quinoxalinyl group, a cinnolinyl 
group, a quinazolinyl group, an imidazopyridyl group, a benzothiazolyl group, a 
benzoxazolyl group, a benzimidazolyl group, an indolyl group, a pyrrolopyridyl group, 

20 a thienopyridyl group, a furopyridyl group, a 2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl 
group or a benzothiadiazolyl group (with the proviso that A^ may have 1 to 3 
substituents selected from the following substituent groups c'-l and c'-2); 

<Substituent group c'-l > 
Substituent group c'-l represents the group consisting of: an amino group, a Ci^ 

25 alkyi group and a mono-Ci^ alkylamino group; and 

15 
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<Substituent group c'-2> 
Substituent group c'-2 represents the group consisting of: a Ci-e alkyi group and a 
mono-Ci.6 alkylamino group; 

with the proviso that each group described in substituent group c -2 has 1 to 
5 3 substituents selected from the following substituent group d'; 

<Substituent group d'> 
Substituent group d' represents the group consisting of: a halogen atom, a hydroxyl 
group, a cyano group, a carboxyl group and a Ci^ alkoxy group. 
[19]: the compound according to any one of items [3] to [1 8], or the salt or the hydrate 
10 thereof, wherein represents a group represented by the fomnula -C{=0)-NH- or a 
group represented by the formula -NH-C(=0)-; 

[20]: the compound according to any one of items [3] to [18], or the salt or the hydrate 
thereof, wherein represents a group represented by the formula -C(=0)-NH-; 
[21]: the compound according to any one of items [3] to [20], or the salt or the hydrate 
15 thereof, wherein E represents a furyl group, a thienyl group, a pyn^olyl group, a 
phenyl group or pyridyl group (with the proviso that E has 1 or 2 substituents selected 
from the sut>stituent groups a-1 and a-2 defined above); 

[22]: the compound according to any one of items [3] to [20], or the salt or the hydrate 
thereof, wherein E represents a furyl group, a thienyl group, a pyrrolyl group, a 

20 phenyl group or pyridyl group (with the proviso that E has 1 or 2 substituents selected 
from the following substituent groups e-1 and e-2); 

<Sut)stituent group e-1> 
Substituent group e-1 represents the group consisting of: a halogen atom, a hydroxyl 
group, a Ci^ alkyI group, a Ca^ alkenyl group, a Ca^ alkynyl group, a Ce-io aryl group, 

25 a Cm cycloalkyi alkyI group, a Cm cycloalkylidene Ci^ alkyI group, a Ce-io aryl 
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Ci^ alkyi group, 5- to 10-membered heterocyclic alkyi group, a alkoxy group, 
a C2-6 alkenyloxy group, a C2-6 alkynyloxy group, a Ce-io aryloxy group, a Ca^ 
cydoalkyl Ci^ alkoxy group, a C©.!© aryl Ci^ alkoxy group, a 5- to 10-membered 
heterocyclic Ci^ alkoxy group, a Cs-io arylthio group, a Ce-io aryl Ci-e alkylthio group. 
5 a mono-Ce-io arylamino group, a mono-Ce-io aryl C1-6 alkylamino group, a N-Ce-io 
aryl-N-Ci^ alkylamino group, a N-Ce-io aryl Ci^ alkyl-N-Ci.6 alkylamino group, a Ce-io 
aryloxy Ci^ alkyi group and a 5- to 1 0-membered heterocycle oxy Ci^ alkyi group; 

<Substituent group e-2> 
Substltuent group e-2 represents the group consisting of: a alkyi group, a 62^ 

10 alkenyl group, a C2-6 alkynyl group, a Ce-io aryl group, a Cm cydoalkyl Ci^ alkyi 
group, a Ce-io aryl Ci,6 alkyi group, a 5- to 10-membered heterocyclic Ci^ alkyi group, 
a C1-6 alkoxy group, a C2-6 alkenyloxy group, a C2^ alkynyloxy group, a Ce-io aryloxy 
group, a Cs-e cydoalkyl Ci^ alkoxy group, a Ce-io aryl Ci^ alkoxy group, 5- to 
10-membered heterocycle-Ci^ alkoxy group, a Ce-io arylthio group, a Ce-io aryl Ci-e 

15 alkylthio group, a mono-Ce-io arylamino group, a mono-C e-10 aryl Ci-e alkylamino 
group, a N-Ce-io aryl-N-Ci^ alkylamino group, a N-Ce-io aryl Ci^ alkyl-N-Ci^ 
alkylamino group, a Ce-io aryloxy Ci-e alkyi group sind a 5- to 10-membered 
heterocyde oxy Ci^ alkyi group; 

with the proviso that each group described in substituent group e-2 has 1 to 3 

20 substituents selected from the following substituent group f; 
<Substituent group f> 
Substituent group f represents the group consisting of: a halogen atom, a hydroxyl 
group, a cyano group, an amino group, a nitro group, a C3-8 cydoalkyl group, a Ci^ 
alkoxy group, a Ce-10 aryloxy group, a 5- to 10-membered heterocycle oxy group, a 

25 Ci^ alkylcarbonyl group, a Ci^ alkoxycarbonyl group, a Ci^ alkylsulfonyl group, a 
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mono-Ce-io arylamino group, a trifluoromethyl group, a trifluoromethoxy group and a 
Ci-6 alkyi group; 

[23]: the compound according to any one of items [3] to [20], or the salt or the hydrate 
thereof, wherein E represents a furyl group, a thienyl group, a pyrrolyl group, a 
5 phenyl group or a pyridyl group (with the proviso that E has one substituent selected 
from the following substituent groups g-1 and g-2); 

<Substituent group g-1 > 
Substituent group g-1 represents the group consisting of: a C3-8 cycloalkyi C1-6 alkyI 
group, a phenyl alky! group, a furyl C1-6 alkyI group, a thienyl Ci^ alky! group, a 
10 benzofuryl C1.6 alkyI group, a benzothienyl alky! group, a Ci-e alkoxy group, a 
phenoxy group, a C3-8 cycloalkyi Ci^ alkoxy group, a phenyl Ci^ alkoxy group, a furyl 
Ci^ alkoxy group, a thienyl Ci^ alkoxy group, a pyridyl Ci-e alkoxy group, a phenoxy 
Ci^ alkyI group and a pyridyloxy Ci^ alkyI group; 
<Substituent group g-2> 
15 Substituent group g-2 represents the group consisting of: a Ca^ cycloalkyi alkyI 
group, a phenyl Ci^ alkyl group, a furyl Ci^ alkyI group, a thienyl Ci^ alkyI group, a 
benzofuryl Ci^ alkyl group, a benzothienyl Ci^ alkyl group, a alkoxy group, a 
phenoxy group, a Cm cycloalkyi Ci-e alkoxy group, a phenyl Ci^ alkoxy group, a furyl 
alkoxy group, a thienyl C1-6 alkoxy group, a pyridyl Ci-e alkoxy group, a phenoxy 
20 Ci^ alkyl group and a pyridyloxy C1.6 alkyl group; 

with the proviso that each group described in substituent group g-2 has 1 to 3 
substituents selected from the following substituent group h; 

<Substituent group h> 
Substituent group h represents the group consisting of: a halogen atom, a hydroxyl 
25 group, a cyano group and a Ci^ alkyl group; 
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[24]: the compound according to any one of Items (3] to [201, or the salt or the hydrate 
thereof, wherein E represents a 2-furyl group, a 2-thienyl group, a 3-pyrrolyl group, a 
phenyl group, a 2-pyrldyl group or 3-pyridyl group (with the proviso that E has one 
substltuent selected from the substituent groups g-1 and g-2 defined above); 
5 [25]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
represents a group represented by the fomiula -C(=0)-NH-, and represents a 
group represented by the formula: 



[0028] 




[0029] 



(wherein R\ and have the same meanings as defined above, respectively), 
and E represents a 2-furyl group, a 2-thienyl group, a 3-pyrrolyl group, a phenyl 
group, a 2-pyridyl group or a 3-pyridyl group (with the proviso that E has one 
substituent selected from the substituent group g-1 or g-2 defined above). 
15 [26]: the compound according to item [25], or the salt or the hydrate thereof, wherein 
represents a group represented by the formula: 



[0030] 




[0031] 

20 (wherein R\ R^, R^ and R^ have the same meanings as defined above, respectively); 
[27]: the compound according to item [25], or the salt or the hydrate tfiereof, wherein 
A^ represents a group represented by the formula: 
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[0032] 




N 
H 



N 



NH2 



[0033] 

(wherein R^^ has the same meaning as defined above); 
5 [28]: the compound according to item [25], or the salt or the hydrate thereof, wherein 
represents a group represented by the formula: 
[0034] 



[0035] 

10 {wherein R^"* has the same meaning as defined above); 

[29]: the compound according to item [3], or the salt or the hydrate thereof, wherein 
represents a group represented by the formula -C(=0)-NH-, represents a 
6-quinolyl group, a [1,5]naphthylidin-2-yl group, a 6-quinoxalinyl group, an 
imidazo[1 ,2-a]pyridin-6-yl group, a benzothiazoi-6-yl group, a 

15 pyn^olo[3,2-b]pyridin-1-^ group, a1H-pyrrolo[2,3-b]pyridin-5-yl group which may have 
one amino group, a thieno[2,3-b]pyridin-5-yl group which may have one amino group, 
a thieno[3,2-b]pyridin-6-yl group which may have one amino group or a 
furo[3,2-b]pyridin-6-yl group which may have one amino group, and E represents a 
2-furyl group, a 2-thieny1 group, a 3-pyrrolyl group, a phenyl group or a 2-pyridyl 

20 group (with the proviso that E has a substituent selected from the substituent group 
g-1 or g-2 defined above); 

[30]: the compound according to item [29], or the salt or the hydrate thereof, wherein 
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represents a 6-quinolyl group; 
[31]: the compound according to item [29], or the salt or the hydrate thereof, wherein 

represents a [1 ,5]naphthylidin-2-yl group; 
[32]: the compound according to Item [29], or the salt or the hydrate thereof, wherein 
5 A^ represents an imidazo[1 ,2-a]pyridin-6-yl group; 

[33]: the compound according to item [29], or the salt or the hydrate thereof, wherein 
A^ represents a benzothiazol-6-yl group; 

[34]: A compound represented by the formula (l-b), or a salt or a hydrate thereof: 



[0036] 




[0037] 



[wherein A^ represents a 6-quinolyl group, a 4-quinazolinyl group or a 
pyrido[2,3-d]pyrimidln-4-yl group which may have an amino group; 

represents a group represented by the formula -O-CH2-, a group 
15 represented by the fomiula -S-CH2-, a group represented by the formula -C(=0)-CH2-, 
a group represented by the formula -NH-CH2-or a group represented by the formula 
-CH2-NH-; 

represents a Ci^ alkyi group, a Ce-io aryloxy group or a Ce-io aryl Ci-e 
alkoxy group]; 

20 [35]: the compound according to item [34], or the salt or the hydrate thereof, wherein 
represents a group represented by the formula -NH-CH2- or a group represented 
by the fonnula -CH2-NH-; 

[36]: a pharmaceutical composition comprising the compound according to item [3] or 
[34], or the salt or the hydrate thereof; 
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[37]: an antifungal agent comprising, as an active ingredient, the compound 
according to item [3] or [34], or the salt or the hydrate thereof; 
[38]: a method for prevention or treatment of fungal infection comprising 
administering a pharmacologically effective amount of the compound according to 
5 Item [3] or [34], or the salt or the hydrate thereof; 

[39]: a use of the compound according to item [3] or [34], or the salt or the hydrate 
thereof, for manufacture of an antifungal agent; 

[40]: a method for prevention or treatment of fungal infection comprising 
administering a pharmacologically effective amount of the antifungal agent according 
10 to item [1]. 

[Best Mode for Carrying Out the Invention] 
[0038] 

The present invention is explained below in more detail by reference to the 
symbols and the terms used herein being defined and the following examples. 

15 Herein, a structural formula of a compound sometimes represents a certain 

Isomer for convenience of description. However, compounds according to the 
present invention may include all possible isomers, such as structurally possible 
geometric isomers, optical isomers generated due to the presence of asymmetric 
carbons, stereoisomers, tautomers, and mixtures of isomers, and are not limited to 

20 fomnulae being used for the convenience of description, and may be either of two 
isomers of a mixture of both isomers. Thus, the compounds according to the 
present invention may be either optically active compounds having an asymmetric 
carbon atom in their molecules or their racemates, and are not restricted to either of 
them but include both. Furthermore, the compounds according to the present 

25 Invention may exhibit crystalline polymorphism, but likewise are not restricted to any 
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one of these, but may be in any one of these crystal forms or exist as a mixture of 
two. or more crystal forms. The compounds according to the present invention also 
include both anhydrous and hydrated forms. 

In addition, compounds resulting from compounds according to the present 
5 invention that undergo in vivo metabolism such as oxidation, reduction, hydrolysis 
and conjugation (so-called metabolites), and compounds that undergo in vivo 
metabolism such as oxidation, reduction, hydrolysis and conjugation and generates 
compounds according to the present invention (so-called prodrugs) are also 
encompassed by the scope of the present invention. 

10 The term "Ci-6 alkyi group" used in the present specification means a linear 

or branched chain alkyl group containing 1 to 6 carbon atoms, which is a monovalent 
group derived by removal of any one of the hydrogen atoms from an aliphatic 
hydrocarbon containing 1 to 6 carbons, ^ecrfically, examples of "Ci^ alkyl group" 
include a methyl group, an ethyl group, a n-propyl group, an /so-propyl group, a 

15 n-butyl group, an feo-butyl group, a sec-butyl group, a fert-butyl group, a n-pentyl 
group, an /so-pentyl group, a sec-pentyl group, a neopentyl group, a 1-methylbutyl 
group, a 2-methylbutyl group, a 1.1-dimethylpropyl group, a 1 ,2-dimethylpropyl group, 
a n-hexyl group, an /so-hexyl group, a 1 -methylpentyl group, a 2-methylpentyl group, 
a 3-methylpentyl group, a 1,1-dimethylbutyl group, a 1 ,2-dimethylbutyl group, a 

20 2,2-dimethylbutyl group, a 1 ,3-di methyl butyl group, a 2,3-dimethylbutyl group, a 
3,3-dimethylbutyl group, a 1-ethylbutyl group, a 2-ethylbutyl group, a 
1,1,2-trimethylpropyl group, a 1 ,2.2-trimethylpropyl group, a 1 -ethyl-1 -methylpropyl 
group, a 1 -ethyl-2-methylpropyl group or the like, and preferably, a methyl group, an 
ethyl group, a n-propyl group, an /so-propyl group, a n-butyl group, an /so-butyl group, 

25 a sec-butyl group, a fe/t-butyl group or the like. 
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The term "Ca^ alkenyl group" used in the present specification means a linear 
or branched chain alkenyl group containing 2 to 6 carbon atoms, which may contain 1 
to 2 double-bonds. Specifically, examples of "C2-6 alkenyl group" include an ethenyl 
group, a 1-propenyl group, a 2-propenyl group, a 1-butenyl group, a 2-butenyl group, 
5 a 3-butenyl group, a 2-methyl-1 -propenyl group, a pentenyl group, a 
3-methyl-2-butenyl group, a hexenyl group, a hexane dienyl group or the like, and 
preferably an ethenyl group, a 1-propenyl group, a 2-propenyl group, a 1-butenyl 
group, a 2-butenyl group, a 3-butenyl group, a 2-methyl-1 -propenyl group, a 
3-methyl-2-butenyl group or the like. 

10 The temn "Ce^ alkynyl group" used in the present specification means a linear 

or branched chain alkynyl group containing 2 to 6 carbon atoms, which may contain 1 
to 2 triple-bonds. Specifically, examples of '*C2-6 alkynyl group" include an ethynyl 
group, a 1-propynyl group, a 2-propynyl group, a 1-butynyl group, a 2-butynyl group, 
a 3-butynyl group, a pentynyl group, a hexynyl group, a hexane diynyl group or the 

15 like, and preferably, an ethynyl group, a 1-propynyl group, a 2-propynyl group, a 
1-butynyl group, a 2-butynyl group, a 3-butynyl group or the like. 

The term "Ca^ cycloalkyi group" used in the present specification means a 
cyclic aliphatic hydrocarbon group containing 3 to 8 carbon atoms. Specifically, 
' examples of "C3.8 cycloalkyi group" include a cyclopropyl group, a cyclobutyl group, a 

20 cyclopentyl group, a cyclohexyl group, a cydoheptyl group, a cyclooctyl group or the 
like, and preferably, a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a 
cyclohexyl group or the like. 

The term "Ci^ alkoxy group" used in the present specification means a group 
in which an oxygen atom is bonded to terminus of the "Ci^ alkyi group" defined 

25 above. Specifically, examples of "C1.6 alkoxy group" include a metiioxy group, an 
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ethoxy group, a n-propoxy group, an fea-propoxy group, a n-butoxy group, an 
/so-butoxy group, a sec-butoxy group, a fe/f-butoxy group, a n-pentyloxy group, an 
feo-pentyloxy group, a sec-pentyloxy group, a neopentyloxy group, a 1-methylbutoxy 
group, a 2-methylbutoxy group, a 1.1 -dimethyl propoxy group, a 1 ,2-dimethylpropoxy 
5 group, a n-hexyloxy group, an /so-hexyloxy group, a 1 -methylpentyloxy group, a 
2-methylpentyloxy group, a 3-methylpentyloxy group, a 1,1 -dimethyl butoxy group, a 

1.2- dimethylbutoxy group, a 2,2-dimethylbutoxy group, a 1 ,3-dimethylbutoxy group, a 

2.3- dimethylbutoxy group, a 3,3-dimethylbutoxy group, a 1-ethylbutoxy group, a 
2-ethylbutoxy group, a 1,1,2-trimethylpropoxy group, a 1,2,2-trimethylpropoxy group, 

10 a 1-ethyl-1-methylpropoxy group, a 1 -ethyl-2-methylpropoxy group or the like and 
preferably, a methoxy group, an ethoxy group, a n-propoxy group, an /so-propoxy 
group, a n-butoxy group, an /so-butoxy group, a sec-butoxy group, a fert-butoxy 
group and the like. 

The term "Ci-e alkytthio group" used in the present specification means a 
15 group in which a sulfur atom is bonded to terminus of the "Ci^ alkyi group" defined 
above. Specifically, examples of "Ci^ alkylthio group" include a methylthio group, 
an ethylthio group, a n-propylthio group, an /so-propylthio group, a n-butylthio group, 
an /so-butylthio group, a sec-butylthio group, a tert-butylthio group, a n-pentytthio 
group, an /so-pentylthio group, a sec-pentylthio group, a neopentylthio group, a 
20 1 -methyl butylthio group, a 2-methylbutylthio group, a 1,1-dimethylpropylthio group, a 
1 ,2-dimethylpropylthio group, a n-hexylthio group, an /so-hexylthio group, a 
1-methylpentylthio group, a 2-methylpentylthio group, a 3-methylpentylthio group, a 
1,1-dimethylbutylthio group, a 1,2-dimethylbutylthio group, a 2,2-dimethylbutylthio 
group, a 1 ,3-dimethylbutylthio group, a 2,3-dimethylbutylthio group, a 
25 3,3-dimethylbutylthio group, a 1-ethylbutytthio group, a 2-ethylbutylthio group, a 
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1 , 1 ,2-trimethylpropylthio group, a 1 ,2,2-trimethylpropylthio group, a 
1-ethyl-1-methylpropylthio group, a 1-ethyl-2-methylpropylthio group or the like, and 
preferably, a methylthio group, an ethylthio group, a n-propylthio group, an 
/so-propytthio group, a n-butylthio group, an /so-butylthio group, a sec-butylthio group, 
5 a fe/t-buty!thio group or the like. 

The temi "Ci^ alkylcarbonyl group" used in the present spedfication means a 
group in which a carbonyl group is bonded to terminus of the "Ci^ alkyi group" 
defined above. Specifically, examples of "Ci-e alkylcarbonyl group" include a 
methylcarbonyl group, an ethylcarbonyl group, a n-propylcarbonyl group, an 

10 /so-propylcarbonyl group or the like. 

The term "Ci^ alkoxycarbonyl group" used in the present specification means 
a group in which a carbonyl group is bonded to terminus of the "Ci^ alkoxy group" 
defined above. Specifically, examples of "Ci^ alkoxycarbonyl group" include a 
methoxycarbonyl group, an ethoxycarbonyl group, a n-propoxycarbonyl group, an 

15 /so-propoxycarbonyl group or the like. 

The term "Ci-e alkylsulfonyl group" used in the present specification means a 
group in which a sulfonyl group is bonded to terminus of the "Ci-e alkyI group" defined 
above. Specifically, examples of "Ci-6 alkylsulfonyl group" include a methylsulfonyl 
group, an ethylsulfonyl group, a n-propylsulfonyl group, an /so-propylsulfonyl group or 

20 the like. 

The term "Ca^ alkenyloxy group" used in the present specification means a 
group in which an oxygen atom is bonded to terminus of the "C2^ alkenyl group" 
defined above. Specifically, examples of "C2-e alkenyloxy group" include an 
ethenyloxy group, a 1 -propenyloxy group, a 2-propenyloxy group, a 1-butenyloxy 
25 group, a 2-butenyloxy group, a 3-butenyloxy group, a 2-methyl-1 -propenyloxy group, 
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a pentenyloxy group, a 3-methyl-2-butenyloxy group, a hexenyloxy group, a hexane 
dienyloxy group or the like, and preferably, an ethenyloxy group, a 1 -propenyloxy 
group, a 2-propenyloxy group, a 1-butenyloxy group, a 2-butenyloxy group, a 
3-butenyloxy group, a 2-methyl-1 -propenyloxy group, a 3-methyl-2-butenyloxy group 
5 or the like. 

The term "62^ alkenylthio group" used in the present specification means a 
group in which a sulfur atom is bonded to temiinus of the "Ca^ alkenyl group" defined 
above. Specifically, examples of "C2-6 alkenylthio group" include an ethenylthio 
group, a 1 -propenylthio group, a 2-propenylthio group, a 1-butenylthio group, a 

10 2-butenylthio group, a 3-butenylthio group, a 2-methyl-1 -propenylthio group, a 
pentenylthio group, a 3-methyl-2-butenylth!0 group, a hexenylthio group, a hexane 
dienylthio group or the like, and preferably, an ethen^thio group, a 1 -propenylthio 
group, a 2-propenylthlo group, a 1-butenylthio group, a 2-butenylthio group, a 
3-butenylthio group, a 2-methyl-1 -propenylthio group, a 3-methyl-2-butenylthio group 

15 or the like. 

The term "62^ alkynyloxy group" used in the present specification means a 
group in which an oxygen atom is bonded to terminus of the "62^ alkynyl group" 
defined above. Specifically, examples of "C2-6 alkynyloxy group" include an 
ettiynyloxy group, a 1 -propynyloxy group, a 2-propynyloxy group, a 1-butynyloxy 

20 group, a 2-butynyloxy group, a 3-butynyloxy group, a pentynyloxy group, a 
hexynyloxy group, a hexane diynyloxy group or the like, and preferably, an 
ethynyloxy group, a 1 -propynyloxy group, a 2-propynyloxy group, a 1-butynyloxy 
group, a 2-butynyloxy group, a 3-butynyloxy group or the like. 

The term "C2-6 alkynylthio group" used in the present specification means a 

25 group in which a sulfur atom is bonded to terminus of the "C2-6 alkynyl group" defined 
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above. Specifically, examples of "62^ alkynylthio group" include an ethynylthio 
group, a 1-propynylthio group, a 2-propynytthio group, a 1-butynytthio group, a 
2-butynylthio group, a 3-butynylthio group, a pentynylthio group, a hexynylthio group, 
a hexane diynylthio group or the like, and preferably, an ethynylthio group, a 
5 1-propynytthio group, a 2-propynylthio group, a 1-butynylthio group, a 2-butynylthio 
group, a 3-butynylthio group or the like. 

The term "Cm cycloalkoxy group" used in the present specification means a 
group in which an oxygen atom is bonded to terminus of the "Ca^ cycloalkyi group" 
defined above. Specifically, examples of "Cm cycloalkoxy group" include a 
10 cyclopropoxy group, a cyclobutoxy group, a cyclopentyloxy group, a cydohexyloxy 
group, a cydoheptyloxy group, a cyclooctyloxy group or the like, and preferably, a 
cyclopropoxy group, a cyclobutoxy group, a cyclopentyloxy group, a cydohexyloxy 
group or the like. 

The temri "C3-8 cydoalkylthio group" used in the present specification means 
15 a group in which a sulfur atom is bonded to temninus of the "Cm cycloalkyi group" 
defined above. Specifically, examples of "Cm cydoalkylthio group" indude a 
cyclopropylthio group, a cyclobutylthio group, a cyclopentylthio group, a 
cyclohexytthio group, a cydoheptylthio group, a cyclooctylthio group or the like, and 
preferably, a cyclopropylthio group, a cyclobutylthio group, a cyclopentylthio group, a 
20 cyclohexytthio group or the like. 

The term "Ca^ cycloalkyi C1.6 alkyi group" used in the present specification 
means a group in which any hydrogen atom within the "Ci^ alkyI group" defined 
above is substituted by the "C3.8 cycloalkyi group" defined above. Specifically, 
examples of "Cm cydoalkyi Ci^ alky! group" include a cyclopropylmethyl group, a 
25 cyclobutylmethyl group, a cyclopentylmethyl group, a cyclohexylmethyl group, a 
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cyclopropylethyl group, a cyclobutylethyl group, a cydopentylethyl group, a 

cyclohexylethyl group or the like. 

The term "Cm cycloalkyi Ci^ alkoxy group" used in the present specification 

means a group in which any hydrogen atom within the "Ci-e alkoxy group" defined 
5 above is substituted by the "C3-8 cycloalkyi group" defined above. Specifically 

examples of "Ca^ cycloalkyi Ci^ alkoxy group" include a cyclopropylmethoxy group, a 

cyclobutylmethoxy group, a cyclopentylmethoxy group, a cydohexylmethoxy group, a 

cyclopropylethoxy group, a cydobutylethoxy group, a cyclopentylethoxy group, a 

cyclohexylethoxy group or the like. 
10 The term "Ca« cycloalkyi Ci^ alkylthio group" used in the present 

specification means a group in which any hydrogen atom within the "Ci^ alkylthio 

group" defined above is substituted by the "Cm cycloalkyi group" defined above. 

Specifically, examples of "Cm cycloalkyi Ci^ alkylthio group" indude a 

cydopropylmethylthio group, a cyclobutylmethylthio group, a cyclopentylmethylthio 
15 group, a cyclohexylmethylthio group, a cyclopropylethylthio group, a 

cyclobutylethylthio group, a cyclopentylethylthio group, a cydohexylethylthio group or 

the like. 

The term "Cm cycloalkylidene Ci^ alkyi group" used in the present 
specification means a group in which any carbon atom of a saturated cyclic aliphatic 
20 hydrocarbon containing 3 to 8 carbon atoms and the "Ci^ alkyI group" defined above 
are bonded through a double-bond. Specifically, examples of "C3-8 cydoalkylidene 
Ci^ alkyI group" indude a cyclopropylidene methyl group, a cyclobutylidene methyl 
group, a cyclopentilydene methyl group, a cyclohexylidene methyl group, a 
cyclopropylidene ethyl group, a cyclobutylidene ethyl group, a cyclopentylidene ethyl 
25 group, a cyclohexylidene ethyl group or the like. 
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The term "Ce-io aryl group" used in the present specification means an 
aromatic cyclic hydrocarbon group containing 6 to 10 carbon atoms. Specifically, 
examples of "Ce-io aryl group" include a phenyl group, a 1-naphthyl group, a 
2-naphthyl group, an indenyl group, an azulenyl group, a heptalenyl group or the like, 

5 and preferably, a phenyl group, a 1 -naphthyl group, a 2-naphthyl group or the like. 

The term "Ce-io aryloxy group" used in the present specification means a 
group in which an oxygen atom is bonded to terminus of the "Ce-io aryl group" defined 
above. Specifically, examples of "Cs-io aryloxy group" include a phenoxy group, a 
1-naphthyloxy group, a 2-naphthyloxy group, an indenyloxy group, an azulenyloxy 

10 group, a heptalenyloxy group or the like, and preferably, a phenoxy group, a 
1-naphthyloxy group, a 2-naphthyloxy group or the like. 

The term "Ce-io arylthio group" used in the present specification means a 
group in which a sulphur atom is bonded to terminus of the "Ce-io aryl group" defined 
above. Specifically, examples of "Ce-io arylthio group" include a phenylthio group, a 

15 1-naphthylthio group, a 2-naphthylthio group, an indenylthio group, an azulenylthio 
group, a heptalenylthio group or the like, and preferably, a phenylthio group, a 

1- naphthylthio group, a 2-naphthylthio group or the like. 

The term "Ce-io aryl Ci-e alkyi group" used in the present specification means 
a group in which any hydrogen atom within the "Ci-e alkyI group" defined above is 
20 substituted by the "Ce-io aryl group" defined above. Specifically, examples of "Ce-io 
aryl Ci^ alkyI group" include a benzyl group, a 1 -naphthylmethyl group, a 

2- naphthylmethyl group, a phenethyl group, a 1 -naphthylethyl group, a 
2-naphthylethyl group, a 3-pheny!-1 -propyl group or the like. 

The term "phenyl Ci-e alkyI group" used in the present specification means a 
25 group in which any hydrogen atom within the "Ci-e alkyI group" defined above is 
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substituted by a phenyl group. Specifically, examples of "phenyl Ci-e alkyi group" 
include a benzyl group, a phenethyl group, a 3-phenyl-1 -propyl group or the like. 

The term "Ce-io aryl Ci^ alkoxy group" used in the present specification 
means a group in which any hydrogen atom within the "Ci^ alkoxy group" defined 
5 above is substituted by the "Cs-io aryi group" defined above. Specifically, examples 
of "Ce-io aryl Ci-e alkoxy group" include a benzyloxy group, a 1-naphthylmethoxy 
group, a 2-naphthylmethoxy group, a phenethyloxy group, a 1 -naphthylethoxy group, 
a 2-naphthylethoxy group, a 3-phenyl-1-propoxy group or the like. 

The term "phenyl Ci^ alkoxy group" used in the present specification means 
10 a group in which any hydrogen atom within the "Ci^ alkoxy group" defined above is 
substituted by a phenyl group. Specifically, examples of "phenyl Ci^ alkoxy group" 
include a benzyloxy group, a phenethyloxy group, a 3-phenyl-1-propoxy group or the 
like. 

The term "Ce-io aryl Ci^ alkylthio group" used in the present specification 
15 means a group in which any hydrogen atom within the "Ci^ alkylthio group" defined 
above is substituted by the "Ce-io aryl group" defined above. Specifically, examples 
of "Ce-io aryl Ci-e alkylthio group" include a benzylthio group, a phenethylthio group, a 
3-phenyl-1-propylthio group or the like. 

The temn "mono-Ci^ alkylamino group" used in the present specification 
20 means a group in which one hydrogen atom within an amino group is substituted by 
the "Ci^ alkyI group" defined above. Specifically, examples of "mono~Ci^ 
alkylamino group" include a methylamino group, an ethylamino group, a 
n-propylamino group, an /so-propylamino group, a n-butylamino group, an 
/so-butylamino group, a sec-butylamino group, a fe/t-butylamino group, a 
25 n-pentylamino group, an feo-pentylamino group, a sec-pentylamino group, a 
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neopentylamino group, a l-methylbutylamino group, a 2-methylbutylamino group, a 
1,1-dimethylpropylamino group, a 1 ,2-dimethylpropylamino group, a n-hexylamino 
group, an /so-hexylamino group, a 1-methylpentylamino group, a 
2-methylpentylaniino group, a 3-methylpentylamino group, a 1,1-dimethylbutylamino 
5 group, a 1.2-dimethylbutylamino group, a 2,2-dimethylbutylamino group, a 
1,3-dimethylbutylamino group, a 2,3-dimethylbutylamino group, a 
3,3-dimethylbutylamino group, a 1 -ethylbutylamino group, a 2-ethylbutylamino group, 
a 1,1,2-trimethylpropylannino group, a 1,2.2-trimethylpropylamino group, a 

1- ethyM-methylpropylamino group, a 1-ethyl-2-methylpropylamino group or the like, 
10 and preferably, a methylamino group, an ethylamino group, a n-propylamino group, 

an /so-propylamino group, a n-butylamino group, an /so-butylamino group, a 
sec-butylamino group, a fert-butylamino group or the like. 

The term "mono-C2^ alkenylamino group" used in the present spedfication 
means a group in which one hydrogen atom within an amino group is substituted by 
15 the "Ca^ alkenyl group" defined above. Specifically, examples of "mono-Ca^ 
alkenylamino group" include an ethenylamino group, a 1-propenylamino group, a 

2- propenylamlno group, a 1 -butenylamino group, a 2-butenylamino group, a 

3- butenylamino group, a 2-methyl-1-propenylamino group, a pentenylamino group, a 
3-methyl-2-butenylamino group, a hexenylamino group, a hexane dienylamino group 

20 or the like, and preferably, an ethenylamino group, a 1-propenylamino group, a 

2- propenylamino group, a 1-butenylamino group, a 2-butenylamino group, a 

3- butenylamino group. a 2-methyl-1-propeny1amino group, a 
3-methyt-2-butenylamino group or the like. 

The term "mono-C2-6 alkynylamino group" used in the present specification 
25 means a group in which one hydrogen atom within an amino group is substituted by 
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the "C2-6 alkynyl group" defined above. Specifically, examples of "mono-Ca^ 
alkynylamino group" include an ethynylamino group, a 1 -propynylamino group, a 

2- propynylanriino group, a 1 -butynylamino group, a 2-butynylamino group, a 

3- butynylamino group, a pentynylamino group, a hexynylamino group, a hexane 
5 diynylamino group or the like, and preferably, an ethynylamino group, a 

1- propynylamino group, a 2-propynylamino group, a 1 -butynylamino group, a 

2- butynylamino group, a 3-butynylamino group or the like. 

The term "mono-Ca-a cycloalkylamino group" used in the present specification 
means a group in which one hydrogen atom within an amino group is substituted by 

10 the "Cm cydoalkyl group" defined above, ^ecifically, examples of "mono-CM 
cycloalkylamino group" include a cyclopropylamino group, a cydobutylamino group, a 
cydopentylamino group, a cydohexylamino group, a cydoheptylamino group, a 
cydooctylamino group or the like, and preferably, a cyclopropylamino group, a 
cydobutylamino group, a cydopentylamino group, a cydohexylamino group or the 

15 like. 

The term "mono-Ce-io arylamino group" used in the present spedfication 
means a group in which one hydrogen atom within an amino group is substituted by 
the "Ce-io aryl group" defined above. Specifically, examples of "mono-Ce-io 
arylamino group" include a phenylamino group, a 1-naphthylamino group, a 

20 2-naphthylamino group, an indenylamino group, an azulenylamino group, a 
heptalenylamino group or the like, and preferably, a phenylamino group, a 
1-naphthyiamino group, a 2-naphthylamino group or the like. 

The term "mono-Ca^ cydoalkyl Ci^ alkylamino group" used in the present 
specification means a group in which one hydrogen atom within an amino group is 

25 substituted by tiie "C3.8 cydoalkyl Ci-e alkyi group" defined above. Specifically, 
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examples of "mono-CM cydoalkyl Ci-e alkylamino group" include a 
cydopropylmethylamino group, a cyclobutylmethylamino group, a 
cydopentylmethylamino group, a cyclohexylmethytamino group, a 
cyclopropylethylamino group, a cydobutylethylamino group, a cydopentylethylamino 
5 group, a cyclohexylethylamino group or the like. 

The term "mono-Ce-io aryl Ci^ alkylamino group" used in the present 
specification means a group in which one hydrogen atom within an amino group is 
substituted by the "Ce-io aryl Ci^ alkyi group" defined above. Specifically, examples 
of "mono-Ce-io aryl Ci^ alkylamino group" include a benzyl amino group, a 

10 1-naphthylmethylamino group, a 2-naphthylmethylamino group, a phenethylamino 
group, a 1-naphthylethylamino group, a 2-naphthylethylamino group or the like. 

The temn "di-Ci^ alkylamino group" used in the present specification means a 
group in which two hydrogen atoms within an amino group are substituted by the 
identical to or different from the "Ci-e alkyI groups" defined above. Specifically. 

15 examples of "di-Ci^ alkylamino group" include a N.N-dimethyiamino group, a 
N,N-diethylamino group, a N,N-di-n-propylamino group, a N,N-di-/so-propylamino 
group, a N,N-di-n-butylamino group, a N,N-di-/so-butylamino group, a 
N,N-di-sec-butylamino group, a N,N-di-feAf-butylamino group, a 
N-ethyl-N-methylamino group, a N-n-propyl-N-methylamino group, a 

20 N-/so-propyl-N-methylamino group, a N-n-butyl-N-methylamino group, a 
N-/so-butyl-N-methylamino group, a N-sec-butyl-N-methylamino group, a 
N-fe/t-butyl-N-methylamino group or the like, and preferably, a N.N-dimethylamino 
group, a N.N-diethylamino group, a N-ethyl-N-methylamino group or the like. 

The term "N-C2-6 alkenyl-N-Ci^ alkylamino group" used in the present 

25 specification means a group in which one of the hydrogen atoms within an amino 
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group IS substituted by the "C2-6 alkenyl group" defined above, and the other 
hydrogen atom is substituted by the "Ci-e alkyi group" defined above. Specifically, 
examples of "N-C2.6 alkenyl-N-Ci^ alkylamino group" include a 
IM-ethenyl-N-methylamino group, a N-1 -propenyl-N-methylamino group, a 
5 N-2-propenyl-N-methylamino group, a N-1-butenyl-N-methylamino group, a 
N-2-butenyl-N-methylamino group, a N-3-butenyl-N-methylamino group, a 
N-2-methyl-1-propenyl-N-methylamino group, a N-pentenyl-N-methylamino group, a 
N-3-methyl-2-butenyl-N-methylamino group, a N-hexenyl-N-methylamino group, a 
N-hexanedienyl-N-methylamino group or the like, and preferably, a 
10 N-ethenyl-N-methylamino group, a N-1-propenyl-N-methylamino group, a 
N-2-propenyl-N-methylamino group, a N-1 -butenyl-N-methylamino group, a 
N-2-butenyl-N-methylamino group, a N-3-butenyl-N-methylamino group, a 
N-2-methyl-1-prq3enyl-N-methylamino group, a N-3-methyl-2-butenyl-N-methylamino 
a group or the tike. 

15 The term "N-Cg^ alkynyl-N-Ci^ alkylamino group" used in the present 

specification means a group in which one of the hydrogen atoms within an amino 
group is substituted by the "C2-6 alkynyl group" defined above, and the other 
hydrogen atom is substituted by the "Ci^ alkyI group" defined above. Specifically 
examples of "N-C2^ alkynyl-N-Ci.6 alkylamino group" include a 

20 N-ethynyl-N-methylamino group, a N-1 -propynyl-N-methylamino group, a 
N-2-propynyl-N-methylamino group, a N-1-butynyl-N-methylamino group, a 
N-2-butynyl-N-methylamino group, a N-3-butynyl-N-methylamino group, a 
N-pentynyl-N-methylamino group, a N-hexynyl-N-methylamino group, a 
N-hexanediynyl-N-methylamIno group or the like. and preferably. a 

25 N-ethynyl-N-methylamino group, a N-1 -propynyl-N-methylamino group, a 
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N-2-propynyl-N-methylamino group, a N-1-butynyl-N-methylamino group, a 
N-2-butynyl-N-methylamino group, a N-3-butynyl-N-methylamino group or the like. 

The term "N-Ca^ cycloalkyl-N-Ci^ alkylamino group" used in the present 
specification means a group in which one of the hydrogen atoms within an amino 
5 group is substituted by the "C3-8 cycloalkyi group" defined above, and the other 
hydrogen atom is substituted by the "Ci-e alkyi group" defined above. Specifically, 
examples of "N-C^a cydoalkyl-N-Ci^ alkylamino group" include a 
N-cyclopropyl-N-methylamino group, a N-cyclobutyl-N-methylamino group, a 
N-cyclopentyl-N-methylamino group, a N-cyclohexyl-N-methylamino group, a 
10 N-cycloheptyl-N-methylamino group, a N-cydooctyl-N-methylamino group or the like, 
and preferably, a N-cyclopropyl-N-methylamino group, a N-cyclobutyl-N-methylamino 
group, a N-cyclopentyl-N-methylamino group, a N-cyclohexyl-N-methylamino group 
or the like. 

The term "N-Ce-io aryl-N-Ci^ alkylamino group" used in the present 
15 specification means a group in which one of the hydrogen atoms within an amino 
group is substituted by the "Ce-io aryl group" defined above, and the other hydrogen 
atom is substituted by the "Ci-e alkyI group" defined above. Specifically, examples of 
"N-Cs-io aryl-N-Ci-6 alkylamino group" include a N-phenyl-N-methylamino group, a 
N-1-naphthyl-N-metiiylamino group, a N-2-naphthyl-N-methylamino group, a 
20 N-indenyl-N-methylamino group, a N-azulenyl-N-methylamino group, a 
N-heptalenyl-N-methylamino group or the like, and preferably, a 
N-phenyl-N-methylamino group, a N-1-naphthyl-N-methylamino group, a 
N-2-naphthyl-N-methylamino group or the like. 

The term "N-Ca^ cycloalkyi Ci^ alkyl-N-Ci^ alkylamino group" used in the 
25 present specification means a group in which one of the hydrogen atoms within an 
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amino group Is substituted by the "Cm cydoalkyl Ci-e alkyi group" defined above, and 
the other hydrogen atom is substituted by the "Ci-e alky! group" defined above. 
Specifically, examples of "N-Cm cydoalkyl Ci^ alkyl-N-Ci-e alkylamino group" indude 
a N-cydopropylmethyl-N-methylamino group, a N-cyclobutylmethyl-N-methylamino 
5 group, a N-cyclopentylmethyl-N-methytamino group, a 

N-cyclohexylmethyl-N-methylamino group, a N-cyclopropylethyl-N-amino group, a 
N-cydobutylethyl-N-methylamino group, a N-cyclopentylethyl-N-methylamino group, 
a N-cydohexylethyl-N-methylamino group or the like. 

The term "N-Ce-io aryl alkyl-N-Ci^ alkylamino group" used in the present 

10 specification means a group in which one of the hydrogen atoms within an amino 
group is substituted by the "Ce-io aryl Ci^ alkyI group" defined above, and the other 
hydrogen atom is substituted by the "Ci^ alkyI group" defined above. Specifically, 
examples of "N-Ce-io aryl Ci-e alkyl-N-Ci^ alkylamino group" include a 
N-benzyl-N-methylamino group, a N-1-naphthylmethyl-N-methylamino group, a 

15 N-2-naphthylmethyl-N-methylamino group, a N-phenethyl-N-methylamino group, a 
N-1-naphthylethyl-N-methylamino group, a N-2-naphthylethyl-N-methylamino group 
or the like. 

The term "halogen atom" used in the present specification refers to a fluorine 
atom, a chlorine atom, a bromine atom or an iodine atom, and preferably, a fluorine 
20 atom, a chlorine atom or a bromine atom. 

The term "heteroatom" used in the present specification refers to a nitrogen 
atom, a sulfur atom or an oxygen atom. 

The term "5- to 10-membered heterocyclic group" used in the present 
specification means a monovalent group derived by removal of any one hydrogen 
25 atom from the ring of an aromatic or a non-aromatic that has one or a plurality of 
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heteroatoms among the atoms constituting the ring, the number of atoms constituting 
the ring being 5 to 10. Specifically, examples of aromatic "5- to 10-membered 
heterocyclic group" include a furyl group (for instance, a 2-furyl group, a 3-furyl group 
or the like), a thienyl group (for instance, a 2-thienyl group, a 3-thienyl group or the 
5 like), a pyrrolyl group (for instance, a 1-pyrrolyl group, a a-pyn-olyl group, a 3-pyrrolyl 
group or the like), a pyridyl group (for instance, a 2-pyridyl group, a 3-pyridyl group, a 

4- pyridyl group or the like), a pyrazinyl group, a pyridazinyl group (for instance, a 

5- pyridazinyl group, a 4-pyridazinyl group or the like), a pyrimidinyl group (for 
instance, a 2-pyrimidinyl group, a 4-pyrimidinyl group, a 5-pyrimidinyl group or the 

10 like), a triazolyl group (for instance, a 1,2,3-triazolyl group, a 1 ,2,4-triazolyl group or 
the like), a tetrazolyl group (for instance, a 1H-tetrazolyl group, a 2H-tetrazolyl group 
or the like), a thiazolyl group (for instance, a 2-thiazolyl group, a 4-thiazolyl group, a 
5-thiazolyl group or the like), a pyrazolyl group (for instance, a 3-pyrazolyl group, a 

4- pyrazolyl group or the like), an oxazolyl group (for Instance, a 2-oxazolyl group, a 
15 4-oxazolyl group, a 5-oxazolyl group or the like), an isooxazolyl group (for instance, a 

3-isooxazolyl group, a 4-isooxazolyl group, a 5-isooxazolyl group or the like), an 
isothiazolyl group (for instance, a 3-isothiazolyl group, a 4-isothiazolyl group, a 

5- isothiazolyl group or the like), a quinolyl group (for instance, a 5-quinolyl group, a 

6- quinolyl group, a 7-quinolyl group, a 8-quinolyl group or the like), an isoquinolyl 
20 group (for instance, a 5-isoquinolyl group, a 6-isoquinolyl group, a 7-isoquinol^ group. 

a 8-isoquinolyl group or the like), a naphthyldinyl group (for instance, a 
[1,5lnaphthylidin-2-yl group, a [1 ,5]naphthylidin-3-yl group, a {1,8]naphthylidin-2-yl 
group, a [1 .8]naphthylidin-3-yl group or the like), a quinoxalinyl group (for instance, a 
5-quinoxalinyl group, a 6-quinoxalinyl group, a 7-quinoxalinyl group, a 8-quinoxalinyl 
25 group or the like), a cinnolinyl group (for instance, a 5-cinnolinyl group, a 6-cinnolinyl 
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group, a 7-cinnolinyl group, a 8-cinnolinyl group or the like), a quinazolinyl group (for 
instance, a 4-quinazolinyl group, a 5-quinazolinyl group, a 6-quinazolinyl group, a 
7-quinazolinyl group, a S-quinazdinyl group or the like), an imidazopyridyl group (for 
instance, an imidazo[1 ,2-a]pyridin-6-yl group or the like), a benzothiazolyl group (for 
5 instance, a benzothiazol-4-yl group, a benzothiazol-5-yl group, a benzothiazol-6-yl 
group, a benzothiazol-7-yl group or the like), a benzoxazolyl group (for instance, a 
benzoxazol-4-yl group, a benzoxazol-5-yl group, a benzoxazol-6-yl group, a 
benzoxazol-7-yl group or the like), a benzimidazolyl group (for instance, a 
benzimidazol-4-yl group, a benzimidazol-5-yl group, a benzimidazol-6-yl group, a 

10 benzimidazol-7-yl group or the like), an indolyl group (for instance, an indol-4-yl group, 
an indol-5-yl group, an indol-6-yl group, an indol-7-yl group or the like), a 
pyrrolopyridyl group (for instance, a 1H-pyrrolo[2,3-b]pyridin«5-yl group, a 
pyrrolo[3,2-b]pyridin-1-yl group or the like), a thienopyridyl group (for instance, a 
thieno[2,3-b]pyridin-5-yl group, a thieno[3,2-b]pyridin-6-yl group or the like), a 

15 furopyridyl group (for instance, a furo[2,3-b]pyridin-5-yl group, a furo[3,2-b]pyridin-6-yl 
group or the like), a 2,3<lihydro-1H-pyn'olo[2,3-b]pyridin-5-yl group, a 
benzothiadiazolyl group (for instance, a benzotl. 2, 5]thiadiazol-5-yl group or the like), 
a benzoxadiazolyl group (for instance, a benzo[1 , 2, 5]oxadiazol-5-yl group or the 
like), a pyridopyrimidinyl group (for instance, a pyrido[2,3-d]pyrimidin-4-yl group or 

20 the like), a benzofuryl group (for instance, a benzofuran-4-yl group, a benzofuran-5-yl 
group, a benzofuran-6-yl group, a benzofuran-7-yl group or the like), a benzothienyl 
group (for instance, a benzothiophen-4-yl group, a benzothiophen-5-yl group, a 
benzothiophen-6-yl group, a benzothiophen-7-yl group or the like), a benzo[1 ,3]dioxol 
group (for instance, a benzo[1 ,3]dioxol-5-yl group or the like) or the like. Specifically. 

25 examples of non-aromatic "5-10 membered heterocyclic group" include a pyrrolidinyl 
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group, a piperidinyl group, a homopiperidinyl group, a piperazinyl group, a 
homopiperazinyl group, a morpholinyl group, a thiomorpholinyl group, a 
tetrahydrofuryl group, a tetrahydropyanyl group or the like. 

The term "5- to lO-membered heterocyclic group containing at least one 
5 nitrogen atom" means a monovalent group derived by removal of one hydrogen atom 
from any position on the ring of an aromatic or a non-aromatic having from 1 to a 
plurality of heteroatoms among the atoms constituting the ring, and having at least 
one nitrogen atom, the number of atoms constituting the ring being 5 to 10. 
Specifically, examples of "5- to 10-membered heterocyclic group containing at least 

10 one nitrogen atom" include a pyrrolyl group, a pyridyl group, a pyrazinyl group, a 
pyridazinyl group, a pyrimidinyl group, a tetrazolyl group, a thiazolyl group, a 
pyrazolyl group, an oxazolyl group, an isooxazolyl group, an isothiazolyl group, a 
quinolyl group, an isoquinolyl group, a naphthyldinyl group, a quinoxalinyl group, a 
cinnolinyl group, a quinazolinyl group, an imidazopyridyl group, a benzothiazolyl 

15 group, a benzoxazolyl group, a benzimidazolyl group, an indolyl group, a 
pyrrolopyridyl group, a thienopyridyl group, a furopyridyl group, a 
2,3-dihydro-1 H-pyrrolo[2,3-b]pyridin-5-yl group, a benzothiadiazolyl group, a 
benzoxadiazolyl group, a pyridopyrimidinyl group or the like. 

The term "5- to 10-membered heterocyclic alkyi group" used in the 

20 present specification means a group in which any hydrogen atom within the "Ci-6 
alkyI group" defined above is substituted by the "5- to 10-membered heterocyclic 
group" defined above. Specifically, examples of "5- to 10-membered heterocyclic 
Ci-6 alkyI group" include a furylmethyl group, a thienylmethyl group, a pyrrolylmethyl 
group, a pyridytmethyl group, a triazolylmethyl group, a tetrazolylmethyl group, a 

25 thiazolylmethyl group, a pyrazolylmethyl group, an oxazolylmethyl group, a 
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benzo[1,3]dioxol methyl group, a tetrahydrofurylmethyl group, a furylethyl group, a 
thienylethyl group, a pyrrolylethyl group, a pyridylethyl group, a triazolytethyl group, a 
tetrazolylethyl group, a thiazolylethyl group, a pyrazolylethyl group, an oxazolylethyl 
group, a benzo[1 ,3]dioxol ethyl group, a tetrahydrofurylethyl group or the like. 
5 The term 'luryl Ci^ alkyl group" used in the present specification means a 

group in which any hydrogen atom within the "Ci^ alkyl group" defined above is 
substituted by a furyl group. Specifically, examples of "turyl Ci-e alkyl group" include 
a furylmethyl group, a furylethyl group or the like. 

The term "thienyl Ci^ alkyl group" used in the present specification means a 

10 group in which any hydrogen atom within the "Ci^ alkyl group" defined above is 
substituted by a thienyl group. Specifically, examples of 'Ihienyl Ci-e alkyl group" 
include a thienylmethyl group, a thienylethyl group or the like. 

The term "benzofuryl Ci-e alkyl group" used in the present specification 
means a group in which any hydrogen atom within the "C1.6 alkyl group" defined 

15 above is substituted by a benzofuryl group. Specifically, examples of "benzofuryl 
Ci^ alkyl group" include a benzofurylmethyl group, a benzofurylethyl group or the 
like. 

The term "benzothienyl Ci^ alkyl group" used in the present specification 
means a group in which any hydrogen atom within the "C1.6 alkyl group" defined 
20 above is substituted by a benzothienyl group. Specifically, examples of 
"benzothienyl Ci^ alkyl group" include a benzothienylmethyl group, a 
benzothienylethyl group or the like. 

The term "5- to 10-membered heterocycle oxy group" used in the present 
specification mear^s a group in which an oxygen atom is bonded to terminus of the 
25 "5-10 membered heterocyclic group" defined above. Specifically, examples of "5- 
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and 10-membered heterocycle oxy group" include a furyloxy group, a thienyloxy 
group, a pyrrolyloxy group, a pyridyloxy group, a triazolyloxy group, a tetrazolyloxy 
group, a thiazolyloxy group, a pyrazolyloxy group, an oxazolyloxy group, a 
benzo[1 .3]dioxol oxy group, a tetrahydrof uryloxy group or the like. 
5 The term "5- to 10-membered heterocyclic Ci-e alkoxy group" used in the 

present specification means a group in which any hydrogen atom within the "Ci^ 
alkoxy group" defined above is substituted by the "5- tolO-membered heterocyclic 
group" defined above. Specifically, examples of "5- to 10-membered heterocyclic 
Ci^ alkoxy group" include a furytmethoxy group, a thienylmethoxy group, a 

10 pyn-olylmethoxy group, a pyridylmethoxy group, a triazolylmethoxy group, a 
tetrazolylmethoxy group, a thiazolylmethoxy group, a pyrazolyfmethoxy group, an 
oxazolylmethoxy group, a benzo[1 .3]dioxol methoxy group, a tetrahydrofurylmethoxy 
group, a furylethoxy group, a thienylethoxy group, a pyn^olylethoxy group, a 
pyridylethoxy group, a triazolylethoxy group, a tetrazolylethoxy group, a 

15 thiazolylethoxy group, a pyrazolylethoxy group, an oxazolylethoxy group, a 
benzo[1,3]dioxol ethoxy group, a tetrahydrof urylethoxy group or the like. 

The term **furyl Ci-e alkoxy group" used in the present specification means a 
group in which any hydrogen atom within the "Ci^ alkoxy group" defined above is 
substituted by a furyl group. Specifically, examples of 'luryl Ci^ alkoxy group" 

20 include a furylmethoxy group, a furylethoxy group or the like. 

The tenn "thienyl Ci^ alkoxy group" used in the present specification means 
a group in which any hydrogen atom within the "Ci-e alkoxy group" defined above is 
substituted by a thienyl group. Epecifically, examples of 'Ihienyl alkoxy group" 
include a thienylmethoxy group, a thienylethoxy group or the like. 

25 The term "pyridyl Ci^ alkoxy group" used in the present specification means 
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a group in which any hydrogen atom within the ''Ci^ alkoxy group" defined above is 
substituted by a pyridyl group. Specifically, examples of "pyridyl Ci^ alkoxy group" 
include a pyridylmethoxy group, a pyridylethoxy group or the like. 

The term "5- to 10-membered heterocyclic alkylthio group" used in the 
5 present specification means a group in which any hydrogen atom within the "Ci^ 
alkylthio group" defined above is substituted by the "5- to 10-membered heterocyclic 
group" defined above. Specifically, examples of "5- to 10-membered heterocyclic 
Ci^ alkylthio group" include a furylmethylthio group, a thienylmethylthio group, a 
pyrrolylmethylthio group, a pyridylmeth^thio group, a triazolylmethylthio group, a 

10 tetrazolylmethylthio group, a thiazolylmethylthio group, a pyrazolylmelhylthio group, 
an oxazolylmethylthio group, a ben2o[1 ,3]dioxol methylthio group, a 
tetrahydrofurylmethylthio group, a furylethylthio group, a thienylethylthio group, a 
pyn-olylethylthio group, a pyridylethylthio group, a triazolylethylthio group, a 
tetrazolylethylthio group, a thiazolylethylthio group, a pyrazolylethylthio group, an 

15 oxazolylethylthio group, a benzo[1 ,3]dioxol ethylthio group, a tetrahydrofurylethylthio 
group or the like. 

The temn "mono-S- to 10-membered heterocyclic Ci-e alkylamino group" used 
in the present specification means a group in which one hydrogen atom within an 
amino group is substituted by the "5- to 10-membered heterocyclic alkyi group" 

20 defined above. Specifically, examples of "mono-5- to 10-membered heterocyclic 
Ci^ alkylamino group" include a furylmethylamino group, a thienylmethylamino group, 
a pyrrolylmethylamino group, a pyridylmethylamino group, a triazolylmethylamino 
group, a tetrazolylmethylamino group, a thiazolylmethylamino group, a 
pyrazolylmethylamino group, an oxazolylmethylamino group, a 

25 tetrahydrofurylmethylamino group, a furylethylamino group, a thienylethylamino 
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group, a pyrrolylethylamino group, a pyridylethylamino group, a triazolylethylamino 
group, a tetrazolylethylamino group, a thiazolylethylamino group, a 
pyrazolylethylamino group, an oxazolylethylamino group, a tetrahydrofurylethylamino 
group, atriazolyl-1-propylamino group or the like. 

5 The term "N-S- to 1 0-membered heterocyclic alkyl-N-Ci^ alkylamino 

group" used in the present specification means a group in which one of the hydrogen 
atoms within an amino group is substituted by the "5- to 10-membered heterocyclic 
Ci-e alky! group" defined above and the other hydrogen atom is substituted by the 
"Ci^ alkyi group" defined above. Specifically, examples of "N-5- to 10-membered 

10 heterocyclic Ci-e alkyl-N-Ci.6 alkylamino group" include a 
N-furylmethyl-N-methylamino group, a N-thlenylmethyl-N-methylamino group, a 
N-pyrrolylmethyl-N-methylamino group, a N-pyridylmethyl-N-methylamino group, a 
N-triazolylmethyl-N-methylamino group, a N-tetrazolylmethyl-N-methylamino group, a 
N-thiazolylmethyl-N-methylamino group, a N-pyrazolylmethyl-N-methylamino group, 

15 a N-oxazolylmethyl-N-methylamino group, a N-tetrahydrofurylmethyl-N-methylamino 
group, a N-furylethyl-N-methylamino group, a N-thienylethyl-N-methylamino group, a 
N-pyrrolylethyl-N-methylamino group, a N-pyridylethyl-N-methylamino group, a 
N-triazolylethyl-N-methylamino group, a N-tetrazolylethyl-N-methylamino group, a 
N-thiazolylethyl-N-methylamino group, a N-pyrazolylethyl-N-methylamino group, a 

20 N-oxazolylethyl-N-methylamino group, a N-tetrahydrofurylethyl-N-methylamino group 
or the like. 

The terni "Ce-io aryloxy Ci-e alkyI group" used in the present specification 
means a group in which any hydrogen atom within the "Ci-e alkyI group" defined 
above Is substituted by the "Ce-io aryloxy group" defined above. Specifically, 
25 examples of "Ce-io aryloxy Ci-e alkyI group" include a phenoxymethyl group, a 
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1- naphthyloxymethyl group, a 2-naphthyloxymethyl group, an indenyloxymethyl 
group, an azulenyloxymethyl group, a heptalenyloxymethyl group or the like, and 
preferably, a phenoxymethyl group, a 1-naphthyloxymethyl group, a 

2- naphthyloxymethyl group or the like. 

5 The term "phenoxy Ci^ alkyi group" used in the present specification means 

a group in which any hydrogen atom within the "Ci^ alkyI group" defined above is 
substituted by a phenoxy group. Specifically, examples of "phenoxy alkyI 
group" include a phenoxymethyl group or the like. 

The term "5- to 10-membered heterocycle oxy Ci-e alkyI group" used in the 

10 present specification means a group in which any hydrogen atom within the "Ci^ 
alkyI group" defined above is substituted by the "5- to 10-membered heterocycle oxy 
group". Specifically, examples of "5- to 10-membered heterocycle oxy alkyI 
group" include a furyloxymethyl group, a thienyloxymethyl group, a pyrrolyloxymethyl 
group, a pyridyloxymethyl group, a triazolyloxymethyl group, a tetrazolyloxymethyl 

15 group, a thiazolyloxymethyl group, a pyrazolyloxymethyl group, an oxazolyloxymethyl 
group, a benzo[1 ,3]dioxol oxymethyl group, a tetrahydrof uryloxymethyl group or the 
like, and preferably, a furyloxymethyl group, a thienyloxymethyl group, a 
pyrrolyloxymethyl group, a pyridyloxymethyl group or the like. 

The term "pyridyloxy alkyI group" used in the present specification 

20 means a group in which any hydrogen atom within the "Ci-e alkyI group" defined 
above is substituted by a pyridyl group. Specifically, examples of "pyridyloxy Ci-6 
alkyI group" include a pyridyloxymethyl group or the like. 

The term 'SArtiich may have a substituenf used in the present specification 
means that a group may have from one to a plurality of substituents combined at 

25 replaceable positions arbitrarily. 
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The term "having a substituenf used in the present spedficatlon refers to 
having from one to a plurality of substituents combined at replaceable positions 
arbitrarily. 

The term "A" used in the present specification means a 5- to 10-membered 
5 heterocydic group containing at least one nitrogen atom (with the proviso that A may 
have 1 to 3 substituents selected from the substituent group a-1 or a-2 defined 
above). Preferable examples of "A" include an aromatic 5- to 10-membered 
heterocyclic group containing at least one nitrogen atom, such as, a 3-pyridyl group, 
a pyrazinyl group, a pyrimidinyl group, a pyrazolyl group, a quinolyl group, an 

10 isoquinolyl group, a naphthyldinyl group, a quinoxalinyl group, a dnnolinyl group, a 
quinazolinyl group, an imidazopyridyl group, a benzothiazolyl group, a benzoxazolyl 
group, a benzimidazotyl group, an indotyl group, a IH-pyrrolopyridyl group, a 
thienopyrldyl group, a furopyridyl group, a 2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl 
group, a benzothiadiazolyl group or a pyrido[2,3-d]pyrimidinyl group (with the proviso 

15 that each above-mentioned group may have 1 to 3 substituents selected from the 
substituent groups a-1 and a-2 defined above). 

The term "X" used in the present specification means a group represented by 
the formula •NH-C(=Y)-(CH2)n-, a group represented by the fomiula 
-C(=Y)-NH-(CH2)n-, a group represented by the fonnula -C(=Z)-(CH2)n-, a group 

20 represented by the formula -CH2-NH-(CH2)n-, a group represented by the formula 
-NH-CH2-(CH2)n- or a group represented by the formula -Z-CH2-(CH2)n- (wherein Y, Z 
and n have the same meanings as defined above, respectively). Preferable 
examples of "X" include a group represented by the formula -NH-C(=Y)-CH2-, a 
group represented by the formula -C(=Y)-NH-CH2-, a group represented by the 

25 formula -CH2-NH- or a group represented by the formula -NH-CH2- (wherein Y has 
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the same meaning as defined above). 

The temi "A^" used in the present specification means a 3-pyridyt group, a 
pyrazinyl group, a pyrimidinyl group, a pyrazolyl group, a quinotyl group, an 
isoquinolyl group, a naphthyidinyl group, a quinoxalinyl group, a cinnolinyl group, a 
5 quinazolinyl group, an imidazopyridyl group, a benzothiazolyl group, a benzoxazolyl 
group, a benzimidazolyl group, an indolyl group, a pyrrdopyridyl group, a 
thienopyridyl group, a furopyridyl group, a 2.3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl 
group or a benzothiadiazolyl group (with the proviso that each above-mentioned 
group may have 1 to 3 substituents selected from the substituent groups a-1 and a-2 

10 defined above). Preferable examples of "A^" include a 3-pyridyl group, a quinolyl 
group, a naphthyidinyl group, a quinoxalinyl group, an imidazopyridyl group, a 
benzothiazolyl group, a pyrrolopyridyl group, a thienopyridyl group or a furopyridyl 
group (with the proviso that each above-mentioned group may have 1 to 3 
substituents selected from the substituent groups a-1 and a-2 defined above), more 

15 preferably, a 3-pyridyl group, a 6-quinolyl group, a [1 ,51naphthyiidin-2-yl group, a 
6-quinoxalinyl group, an imidazo[1 ,2-a]pyridin-6-yl group, a benzothiazol-6-yl group, 
a 1H-pyrrolo[2.3-b]pyridin-5-yl group, a pyrrolo[3,2-b]pyridin-1-yl group, a 
thieno[2,3-b]pyridin-5-yl group, a thieno[3,2-b]pyridin-6-yl group or a 
furo[3,2-b]pyridin-6-yl group (with the proviso that each above-mentioned group may 

20 have 1 to 3 substituents selected from the substituent groups c-1 and c-2 defined 
above), still more preferably, group represented by the formula: 



[0039] 




[0040] 
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(wherein R\ Pp. Pp, R* and have the same meanings as defined above, 
respectively), a 6-quinolyl group, a [1 ,5]naphthylidin-2-yl group, a 6-quinoxalinyl 
group, an imidazoll ,2-a]pyridin-6-yl group, a benzothiazol-6-y1 group, a 
pyrrolo[3,2-b]pyridin-1-yl group, a 1H-pyrrolo[2,3-b]pyridin-5-yl group which may have 
one amino group, a thieno[2,3-b]pyridin-5-yl group which may have one amino group, 
a thieno[3,2-b]pyridin-6-yl group which may have one amino group or a 
furo[3,2-b]pyridln-6-yl group which may have one amino group, and particularly 
preferably, a group represented by the formula: 



[0041] 




[0042] 

(wherein R\ R^, R® and R' have the same meanings as defined above, respectively), 
a 6-quinolyl group, a [1 ,51naphthylidln-2-yl group, an imidazo[1 ,2-alpyridin-6-yl group 
or a benzothiazol-6-yl group, most preferably 1) a group represented by the formula: 



{0043] 




[0044] 

(wherein R^^ has the same meaning as defined above) or 2) group represented by 
the formula: 



[0045] 
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(wherein R^"* has the same meaning as defined above), a 6-quinolyl group, a 
[1 ,5]naphthylidin-2-yl group or an lmidazo[1 ,2-a]pyridin-6-yl group. 

In addition, preferable examples of "A^" include a 3-pyridyl group, a pyrazinyl 
5 group, a pyrimidinyl group, a quinolyl group, an isoquinolyl group, a naphthyldinyl 
group, a quinoxalinyl group, a cinnolinyl group, a quinazolinyl group, an 
imidazopyridyl group, a benzothiazolyl group, a benzoxazolyl group, a benzimidazolyl 
group, an indolyl group, a pyrrolopyridyl group, a thienopyridyl group, a furopyridyl 
group, a 2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl group or a benzothiadiazolyl group 

10 (with the proviso that may have 1 to 3 substituents selected from the substituent 
groups a-1 and a-2 defined above), more preferably, a 3-pyridyl group, a pyrazinyl 
group, a pyrimidinyl group, a quinolyl group, an isoquinolyl group, a naphthyldinyl 
group, a quinoxalinyl group, a cinnolinyl group, a quinazolinyl group, an 
imidazopyridyl group, a benzothiazolyl group, a benzoxazolyl group, a benzimidazolyl 

15 group, an indolyl group, a pyrrdopyridyl group, a thienopyridyl group, a furopyridyl 
group, a 2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl group or a benzothiadiazolyl group 
(with the proviso that A^ may have 1 to 3 substituents selected from the substituent 
groups c-1 and c-2 defined above), still more preferably, a 3-pyridyl group, a pyrazinyl 
group, a pyrimidinyl group, a quinolyl group, an isoquinolyl group, a naphthyldinyl 

20 group, a quinoxalinyl group, a cinnolinyl group, a quinazolinyl group, an 
imidazopyridyl group, a benzothiazolyl group, a benzoxazolyl group, a benzimidazolyl 
group, an indolyl group, a pyrrolopyridyl group, a thienopyridyl group, a furopyridyl 
group, a 2,3-dihydro-1H-pyn-olo[2,3-b]pyridin-5-yl group or a benzothiadiazolyl group 
(with the proviso that A^ may have 1 to 3 substituents selected from the substituent 

25 groups c'-1 and c'-2 defined above). 
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Preferable examples of "a group represented by the formula -C(=N-R*^) R^' 
(wherein R^^ and R^ have the same meanings as defined above, respectively) used 
in the present specification includes a group represented by the fomriula 
-C(=N-OH)R^ (wherein R^ has the same meaning as defined above), and more 
5 preferably, a group represented by the formula -C(=N-OH)CH3. 

The term "X^" used in the present specification means a group represented 
by the formula -NH-C(=0)-. a group represented by the formula -C(=0)-NH-, a group 
represented by the fonnula -NH-C(=S)-, a group represented by the formula 
-C(=S)-NH-. a group represented by the formula -NH-C(=NR^^)- or a group 

10 represented by the formula -C(=R'^^)-NH- (wherein R"^^ has the same meaning as 
defined above). Preferable examples of "X^" include a group represented by 
-C(=0)-NH- or a group represented by the fonnula -NH-C(=0)-, more preferably a 
group represented by -C(=0)-NH-. 

The term "E" used in the present specification refers to a furyl group, a thienyl 

15 group, a pyrrolyl group, a phenyl group, a pyridyl group, a tetrazolyl group, a thiazolyl 
group or a pyrazolyl group (with the proviso that each above-mentioned group has 1 
or 2 substituents selected fi^om the substituent groups a-1 and a-2 defined above). 
Preferable examples of "E" include a furyl group, a thienyl group, a pyn-olyl group, a 
phenyl group or a pyridyl group (with the proviso that each above-mentioned group 

20 has 1 or 2 substituents selected from ttie substituent groups a-1 and a-2 defined 
above), more preferably, a furyl group, a thienyl group, a pyrrolyl group, a phenyl 
group or a pyridyl group (with the proviso that each above-mentioned group has 1 or 
2 substituents selected from the substituent groups e-1 and e-2 defined above), still 
more preferably, a furyl group, a thienyl group, a pyn^olyl group, a phenyl group or a 

25 pyridyl group (with the proviso that each above-mentioned group has one substituent 
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selected from the substituent groups g-1 and g-2 defined above), particularly 
preferably, a 2-furyl group, a 2-thienyl group, a 3-pyrrolyl group, a phenyl group, a 
2-pyridyl group or a 3-pyridyl group (with the proviso that each above-mentioned 
group has one substituent selected from the substituent groups g-1 and g-2 defined 
5 above). 

Examples of compound (l-a) include compounds in which the "X^" defined 
above, the "A^" defined above and the "E" defined above are combined arbitrarily; it is 
preferable that the compound (1-a) be the compounds in which represents a 
group represented by the fomiula -C(=0)-NH- or a group represented by the formula 
10 -NH-C(=0)-, 



[1) 

[2) A^ 

[3) A^ 



represents a 3-pyridyl group and E represents a furyl group; 



represents a 3-pyridyl group and E represents a thienyl group; 



represents a 3-pyridyl group and E represents a pyrrolyl group; 



[4) A 



represents a 3-pyridyl group and E represents a phenyl group; 



15 



[5) A^ 

[6) A^ 

[7) A^ 



represents a 3-pyridyl group and E represents a pyridyl group; 



represents a quinolyl group and E represents a furyl group; 



represents a quinolyl group and E represents a thienyl group; 



;8)A^ 



represents a quinolyl group and E represents a pyrrolyl group; 



20 



[9) A^ represents a quinolyl group and E represents a phenyl group; 

[10) A^ represents a quinolyl group and E represents a pyridyl group; 

[11) A^ represents a naphthyldinyl group and E represents a furyl group; 

[12) A^ represents a naphthyldinyl group and E represents a thienyl group; 

[13) A^ represents a naphthyldinyl group and E represents a pyrrolyl group; 



25 



14) A^ represents a naphthyldinyl group and E represents a phenyl group; 

1 5) A^ represents a naphthyldinyl group and E represents a pyridyl group; 
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(16) represents a quinoxalinyl group and E represents a furyl group; 

(17) represents a quinoxalinyl group and E represents a thienyl group; 

(18) A^ represents a quinoxalinyl group and E represents a pyrrolyl group; 

(19) A^ represents a quinoxalinyl group and E represents a phenyl group; 

(20) A^ represents a quinoxalinyl group and E represents a pyridyl group; 

(21) A^ represents an imidazopyridyl group and E represents a furyl group; 

(22) A^ represents an Imidazopyridyl group and E represents a thienyl group; 

(23) A^ represents an imidazopyridyl group and E represents a pyrrolyl group; 

(24) A^ represents an imidazopyridyl group and E represents a phenyl group; 

(25) A^ represents an imidazopyridyl group and E represents a pyridyl group; 

(26) A^ represents a benzothiazolyl group and E represents a furyl group; 

(27) A^ represents a benzothiazolyl group and E represents a thienyl group; 

(28) A^ represents a benzothiazolyl group and E represents a pyrrolyl group; 

(29) A^ represents a benzothiazolyl group and E represents a phenyl group; 

(30) A^ represents a benzothiazolyl group and E represents a pyridyl group; 

(31) A^ represents a 1H-pyrrolopyridyl group and E represents a furyl group; 

(32) A^ represents a IH-pyrrolopyridyl group and E represents a thienyl 

group; 

(33) A^ represents a IH-pyrrolopyridyl group and E represents a pyrrolyl 

group; 

(34) A^ represents a IH-pyrrolopyridyl group and E represents a phenyl 

group; 

(35) A^ represents a IH-pyrrolopyridyl group and E represents a pyridyl 

group; 

(36) A^ represents a thienopyridyi group and E represents a furyl group; 
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(37) represents a thienopyridyt group and E represents a thienyl group; 

(38) represents a thienopyridyl group and E represents a pyrrolyl group; 

(39) A^ represents a thienopyridyl group and E represents a plienyl group; 

(40) A^ represents a thienopyridyl group and E represents a pyridyl group; 
5 (41 ) A^ represents a furopyridyl group and E represents a f uryl group; 

(42) A^ represents a furopyridyl group and E represents a thienyl group; 

(43) A^ represents a furopyridyl group and E represents a pyrrolyl group: 

(44) represents a furopyridyl group and E represents a phenyl group or 

(45) A^ represents a furopyridyl group and E represente a pyridyl group (with 
10 the proviso that A^ may contain 1 to 3 substituents selected from the sul)stituent 

groups a-1 and a-2 defined above, and E has 1 or 2 substituents selected from the 
substituent group a-1 and a-2 defined above), more preferably, compounds in which 
represents a group represented by the formula -C(=0)-NH-, 

(I) A^ represents a 3-pyridyl group and E represents a furyl group; 
15 (2) A^ represents a 3-pyridyl group and E represents a thienyl group; 

(3) A^ represents a 3-pyridyl group and E represents a pyn^olyl group; 

(4) A^ represents a 3-pyridyl group and E represents a phenyl group; 

(5) A^ represents a 3-pyridyl group and E represents a pyridyl group; 

(6) A^ represents a 6-quinolyl group and E represents a furyl group; 
20 (7) A^ represents a 6-quinolyl group and E represents a thienyl group; 

(8) A^ represents a 6-quinolyl group and E represents a pyrrolyl group; 

(9) A^ represents a 6-quinolyl group and E represents a phenyl group; 

(10) A^ represents a 6-quinolyl group and E represents a pyridyl group; 

(II) A^ represents a [1 ,5]naphthylidin-2-yl group and E represents a furyl 

25 group; 
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(12) represents a [1 .51naphthylidln-2-yl group and E represents a thienyl 

group; 

(13) A' represents a [1 ,5]naphthylidin-2-yl group and E represents a pyrrolyl 

group; 

5 (14) A^ represents a [1 ,51naphthylidin-2-yl group and E represents a phenyl 

group; 

(15) A^ represents a [1 ,51naphthylidin-2-yl group and E represents a pyridyl 

group; 

(16) A^ represents an imida2o[1 .2-alpyridin-6-yl group and E represents a 
10 furyl group; 

(17) a' represents an imidazo[1 ,2-alpyridin-6-yl group and E represents a 
thienyl group; 

(18) A^ represents an imldazo[1 ,2-alpyridine-6-yl group and E represents a 
pyrrolyl group; 

15 (19) A^ represents an Imidazoll ,2-a]pyrldin-6-yl group and E represents a 

phenyl group; 

(20) A^ represents an imida2o[1 ,2-alpyridin-6-yl group and E represents a 
pyridyl group; 

(21) A^ represents a benzothiazol-6-yl group and E represents a furyl group; 
20 (22) A' represents a benzothiazol-6-yl group and E represents a thienyl 

group; 

(23) A^ represents a benzothiazol-6-yl group and E represents a pyrrolyl 

group; 

(24) A^ represents a benzothiazol-6-yl group and E represents a phenyl 
25 group or 
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(25) represents a benzothiazol-6-yl group and E represents a pyridyl group 
(with the proviso that may contain 1 to 3 substituents selected from the substituent 
groups c-1 and c-2 defined above, and E has 1 or 2 substituents selected from the 
substituent groups e-1 and e-2 defined above), still more preferably, compounds in 
5 which represents a group represented by the formula -C(=0)-NH-, 

(1) A^ represents a 3-pyridyl group and E represents a 2-furyl group; 

(2) A^ represents a 3-pyrldyl group and E represents a 2-thienyl group; 

(3) A^ represents a 3-pyridyl group and E represents a 3-pyrrolyl group; 

(4) A^ represents a 3-pyridyl group and E represents a phenyl group; 
10 (5) A^ represents a 3-pyridyl group and E represents a 2-pyrldyl group; 

(6) A^ represents a 3-pyridyl group and E represents a 3-pyridyl group; 

(7) A^ represents a 6-quinolyl group and E represents a 2-furyl group; 

(8) A^ represents a 6-quinolyl group and E represents a 2-thienyl group; 

(9) A^ represents a 6-quinolyl group and E represents a 3-pyrrolyl group; 
15 (10) A^ represents a 6-quinolyl group and E represents a phenyl group; 

(11) A^ represents a 6-quinolyl group and E represents a 2-pyridyl group; 

(12) A^ represents a 6-quinolyl group and E represents a 3-pyridyl group; 

(13) A^ represents a [1 ,5]naphthylidin-2-yl group and E represents a 2-furyl 

group; 

20 (14) A^ represents a [1 ,5]naphthylidin-2-yl group and E represents a 2-thienyl 

group; 

(15) A^ represents a [1 ,5]naphthylidin-2-yl group and E represents a 
3-pyrrolyl group; 

(16) A^ represents a [1 ,5]naphthylidin-2-yl group and E represents a phenyl 

25 group; 

55 



E0006 UP25W/KAN 

(17) represents a [1 .5]naphthylldin-2-yl group and E represents a 2-pyridyl 

group; 

(18) represents a [1 ,5]naphthylidin-2-yl group and E represents a 3-pyridyl 

group; 

5 (19) A^ represents an imidazo[1 .2-a]pyridin-6-yl group and E represents a 

2-furyl group; 

(20) A^ represents an imidazo[1 ,2-a]pyridin-6-yl group and E represents a 
2-thienyl group; 

(21) A^ represents an imidazo[1 .2-a]pyridin-6-yl group and E represents a 
10 3-pyrrolyl group; 

(22) a' represents an imidazo[1 ,2-a]pyridin-6-yl group and E represents a 

phenyl group; 

(23) A^ represents an imida2o[1 ,2-a]pyridin-6-yl group and E represents a 

2- pyridyl group; 

15 (24) A^ represents an imidazo[1 .2-a]pyridin-6-yl group and E represents a 

3- pyridyl group; 

(25) A^ represents a benzothiazol-6-yl group and E represents a 2-furyl 

group; 

(26) A^ represents a benzothiazol-6-yl group and E represents a 2-thlenyl 

20 group; 

(27) A^ represents a benzothlazol-6-yl group and E represents a 3-pyrrolyl 

group; 

(28) A^ represents a benzothlazol-6-yl group and E represents a phenyl 

group; 

25 (29) A^ represents a benzothiazol-6-yl group and E represent a 2-pyridyl 

56 



E0006 UP25W/KAN 
group or 

(29) represents a benzothiazol-B-yl group and E represents a 3-pyridyl 
group (with the proviso that may contain 1 to 3 substituents selected from the 
substJtuent groups c-1 and c-2 defined above, and E has one substituent selected 
5 from the substituent group g-1 and g-2 defined above). 

Examples of compound (l-b) include compounds in which the "X^ defined 
above, the "A^" defined above and "R^^ defined above are combined arbitrarily, 
preferably. 

(1) compounds in which represents a group represented by the formula 
10 -a-CH2-. A^ represents a 6-quinolyl group and represents a Ce-io aryl Ci-e alkoxy 

group; 

(2) compounds in whidi represents a group represented by the formula 
-S-CHg-. A^ represents a 6-quinolyl group and R^® represents a Ce-io aryl Ci-6 alkoxy 
group; 

15 (3) compounds in which X^ represents a group represented by the formula 

-C(=0)-CH2-, A^ represents a 6-quinolyl group and represente a Cs-io aryloxy 
group; 

(4) compounds in which X^ represents a group represented by the formula 
-C(=0)-CH2-, A^ represents a 6-quinolyl group and R^° represents a Ce-io aryl 

20 alkoxy group; 

(5) compounds in which X^ represents a group represented by the formula 
-NH-CH2-, A^ represents a 6-quinolyl group and R^° represents a Ce-io aryl 
alkoxy group; 

(6) compounds in which X^ represents a group represented by the formula 
25 -CH2-NH-, A^ represents a 6-quinolyl group and R^^ represents a Ce-io aryl Ci^ 
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alkoxy group; 

(7) compounds in which represents a group represented by the fonmula 
-NH-CH2-, represents a 4-quinazolinyl group and represents a Ci^ alkyi group; 

(8) compounds in which represents a group represented by the formula 
5 -NH-CH2% represents a 4-quinazolinyl group and represents a Cs-io aryl C1-6 

alkoxy group or 

(9) compounds in which X^ represents a group represented by the formula 
-NH-CH2-, A^ represents a pyrido[2,3-d]pyrimidin-4-yl group which may have an 
amino group and represents a Ce-io aryl Ci^ alkoxy group, more preferably, 

10 (1) compounds in which X^ represents a group represented by the fomnula 

-NH-CH2-, A^ represents a 6-quinolyl group and R^^ represents a Ce-io aryl Ci^ 
alkoxy group; 

(2) compounds in which X^ represents a group represented by the formula 
-CH2-NH-, A^ represents a 6-quinolyl group and R^° represents a Ce-io aryl Ci^ 

15 alkoxy group; 

(3) compounds in which X^ represents a group represented by the formula 
-NH-CH2-, A^ represents a 4-quina2olinyl group and R^° represents a Ci^ alkyI group; 

(4) compounds in which X^ represents a group represented by the formula 
-NH-CH2-, A^ represents a 4-quina2olinyl group and R^° represents a Ce-io aryl 

20 alkoxy group or 

(5) compounds in which X^ represents a group represented by the formula 
-NH-CH2-, fi? represents a pyrido[2,3-d]pyrimidin-4-yl group which may have an 
amino group and R^® represents a Ce-io aryl Ci-e alkoxy group. 

Examples of the term "salt" used in the present specification include a salt 
25 with an inorganic acid, a salt with an organic acid, a salt with an inorganic base, a 
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salt with an organic base, a salt with an addle or basic amino acid or the like. 
Among these salts, it is preferable that a salt used herein be a pharmaceutically 
acceptable. 

Preferable examples of the salt with the inorganic acid include salts with 
5 hydrochloric acid, hydrobromic acid, sulfuric acid, nitric add, phosphoric add or the 
like. Preferable examples of the salt with the organic acid include salts with acetic 
acid, sucdnic acid, fumaric acid, maleic acid, tartaric acid, citric acid, lactic acid, 
stearic acid, benzoic acid, methanesulfonic acid, ethanesulfonic acid, 
p-toluenesulfonic acid or the like. 

10 Preferable examples of the salt with the inorganic base indude alkaline metal 

salts such as sodium salt and potassium salt, alkaline earth metal salts such as 
calcium salt and magnesium salt, aluminum salt, ammonium salt or ttie like. 
Preferable examples of the salt with the organic base include salts with diethyl amine, 
diethanolamine, meglumine, N,N-dibenzyl ethylenediamine or the like. 

15 Preferable examples of the salt with the acidic amino acid indude salts with 

aspartic acid, glutamic acid or the like. Preferable examples of the salt with the 
basic amino acid include salts with arginine, lysine, ornithine or the like. 

The term "antifungal agent" used in the present specification refers to a 
preventive agent or a therapeutic agent for fungal infection. 

20 The compounds according to the present invention, or salts or hydrates 

thereof, can be fomriulated into tablets, powders, fine granules, granules, coated 
tablets, capsulates, syrups, troches, inhalants, suppositories, injections, ointments, 
eye ointments, tapes, eye drops, nose drops, ear drops, cataplasms, lotions or the 
like, by the conventional metiiods. Such formulation can be achieved by using 

25 typical diluents, binders, lubricants, colorants, flavorants, and, as necessary, 
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stabilizers, emulsifiers. absorbefacients, surfactants, pH modulators, preservatives, 
antioxidants or the like, and materials commonly used as ingredients of 
pharmaceutical preparations according to the conventional methods. For example, 
an oral preparation can be produced by combining a compound according to the 
5 present invention or a pharmaceutically acceptable salt thereof with a diluent, and if 
required, a binder, a disintegrating agent, a lubricant, a colorant, a flavorant or the 
like, and formulating the mixture into powders, fine granules, granules, tablets, 
coated tablets, capsules or the like according to the conventional methods. 
Examples of the materials include animal and vegetable oils such as soya bean oil, 

10 beef tallow, and synthetic glyceride; hydrocarbons such as liquid paraffin, squalane, 
and solid paraffin; ester oils such as octyldodecyl myristate and feo-propyl myristate; 
higher alcohols such as cetostearyl alcohol and behenyl alcohol; silicone resins; 
silicone oils; surfactants such as polyoxyethylene fatty acids ester, sorbitan fatty acid 
ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene hydrogenated castor 

15 oil, and polyoxyethylene pdyoxypropylene block co-polymer; water-soluble polymers 
such as hydroxyethyl cellulose, polyacrylic acid, carboxyvinyl polymer, polyethylene 
glycol, polyvinylpyrrolidone, and methytl cellulose; lower alcohols such as ethanol 
and isopropanol; polyhydric alcohols such as glycerol, propylene glycol, dipropylene 
glycol, and sorbitol; sugars such as glucose and sucrose; inorganic powder such as 

20 anhydrous silicic add, magnesium aluminum silicate, and aluminum silicate; and pure 
water. Examples of the diluents include lactose, corn starch, white sugar, glucose, 
mannitol, sorbitol, crystalline cellulose, silicon dioxide or the like. Examples of the 
binders include polyvinyl alcohol, polyvinyl ether, metiiylcellulose, ethylcellulose, gum 
Arabic, tragacanth, gelatin, shellac, hydroxypropyl methylcellulose, hydroxypropyl 

25 cellulose, polyvinylpyrrolidone, polypropylene glycol-polyoxyethylene block 
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co-polymer, and meglumine or the like. Examples of disintegrating agents include 
starch, agar, gelatin powder, crystalline cellulose, calcium carbonate, sodium 
hydrogencarbonate. calcium citrate, dextrin, pectin, calcium carboxymethyl cellulose 
or the like. Examples of lubricants include magnesium stearate, talc, polyethylene 
5 glycol, silica, hydrogenated vegetable oil or the like. Examples of colorants include 
those pharmaceutically acceptable. Examples of flavorants include cocoa powder, 
peppermint camphor, aromatic powder peppermint oil. Borneo camphor, cinnamon 
powder or the like. Tablets and granules may be coated with sugar, or if required, 
other appropriate coatings can be made. Solutions, such as syrups or injectable 

10 preparations, to be administered can be formulated by combining a compound 
according to the present invention or a pharmaceutically acceptable salt thereof with 
a pH modulator, a solubilizing agent, an isotonizing agent or the like, and if required, 
with an auxiliary solubilizing agent, a stabilizer or the like, according to the 
conventional methods. Methods for manufacturing an extemal preparations are not 

15 limited and such preparations can be manufactured by the conventional methods. 
Specifically, various materials typically used for manufacturing pharmaceuticals, 
quasi drugs, cosmetics or the like can be used as base materials for the external 
formulation. More specifically, examples of base materials to be used include 
animal and vegetable oils, minerals oils, ester oils, wax, higher alcohols, fatty acids, 

20 silicone oil. surfactants, phospholipids, alcohols, polyhydric alcohols, water-soluble 
polymers, clay minerals, pure water or the like. Furthermore, external preparations 
of the present invention can contain, as required, pH modulators, antioxidants, 
chelating agents, antibacterial/antrfungal agents, colorante, odoriferous substances or 
the like. But this does not limit tiie type of base materials that are to be used in the 

25 extemal preparations of the present invention. If required, the preparation may 
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contain differentiation inducers, blood flow improving agents, antimicrobial agents, 
antiphologistics, cell activators, vitamins, amino acids, humectants, keratolytic agents 
or the like. The amount of the base materials listed above is adjusted within a 
concentration range used for producing typical external preparations. 
5 When administering a compound according to the present invention or a salt 

thereof, or a hydrate thereof, the fonms of the compounds are not limited in particular, 
and the compound can be given orally or parenterally by the conventional method. 
For instance, the compound can be administered as a dosage form such as tablets, 
powders, granules, capsules, syrups, troches, inhalants, suppositories, injections, 
10 ointments, eye ointments, tapes, eye drops, nasal drops, ear drops, cataplasms and 
lotions. 

Dose of a pharmaceutical of the present invention can be selected 
appropriately according to symptom severity, age, sex, body weight, fomris of 
administration, type of salts, specific type of disease or the like. 

15 The does varies remarkably depending on the patient's disease, symptom 

severity, age and sex, drug susceptibility or the like. An oral preparation of the 
present invention can be generally administered once or several time at a dose of 
from 1 to 10000 mg/adult/day, preferably from 10 to 2000 mg/adult/day. An injection 
of the present invention can be generally administered at a dose of from 0.1 to 10000 

20 mg/adult/day, preferably from 1 to 2000 mg/adult/day. 

The method for preparing compounds according to the present invention 
represented by Formula (I) (hereinafter referred to as compound (I)) will be described. 
The compounds according to the present invention can be prepared by the 
25 conventional organic synthesis methods. For instance, among the compounds (I), 
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the compounds represented by the following Fomnula (la), Formula (2a), Fonnula 
(3a), Formula (3b), Formula (3c), Fonnula (3d) and Fonnula (3e) (hereinafter refenred 
to as compound (1a), compound (2a), compound (3a), compound (3b). compound 
(3c). compound (3d) and compound (3e), respectively) can be prepared by the 
5 methods described in the following preparation Method 11 to [Preparation Method 3] 
or the like. In addition, conversion of substituents on A and E of compound (I) 
according to the present invention can be accomplished by the methods described in 
the following [Preparation Method 4-1] to [Preparation Method 4-5] or the like. 

10 [General synthesis methocQ 

[Preparation Method IJ Representative preparation method for compound (1a) 

[0047] 

o 




^.(CH.)n^ (1a) 



15 [0048] 

[wherein each symbol has the same meaning as defined above.] 

[Preparation Method 1-1] Amidation 
[0049] 

o p 




20 (1b) (lc) (la) 

[0050] 

[wherein each symbol has the same meaning as defined above.] 
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Compound (1 b) which is a commercially available product can be used, or 
compound {1b) can also be prepared from a commercially available product by the 
well known method. In addition, compound {1b) can also be prepared by the 
methods described in the preparation examples among the following examples. 
5 Compound (1c) which is a commercially available product can be used, or 

compound {1c) can also t>e prepared from a commercially available product by the 
well known method. In addition, compound {1c) can also be prepared by the 
method described in the preparation examples among the following examples or 
[Preparation Method 1-2-1], or the like. 

10 

[Step 1] 

This step is a step wherein compound {lb) and compound {1c) are 
condensed in a solvent using a condensing agent to obtain compound {la). The 
solvent used is not limited in particular. Examples of the solvent in this step include 

15 halogenated hydrocarbons such as dichloromethane and chloroform; sulfoxides such 
as dimethylsulfoxide; esters such as ethyl acetate; ethers such as tetrahydrofuran 
and 1,4-dioxane; amides such as N,N-dimethylformamide, and 
N,N-dimethylacetamide. Examples of the condensing agent include Bop 
(1H-1 ,2,3-benzotriazole-1 -yloxy{tri{dimethylamino))phosphonium 

20 hexafluorophosphate). WSC {1 -ethyl-3-{3-dimethylaminopropyl)carbodiimide 
hydrochloride), DCC {N,N-dicyclohexylcarbodiimide), CDI {carbonyldiimidazole), 
diethylphosphoryl cyanide or the like. Compound {1c) can be used in amounts of 1 
equivalent to 1.5 equivalents based on compound {lb). The condensing agent can 
be used in amounts of 1 equivalent to 1.5 equivalents based on compound (lb). In 

25 addition, it is adequate to add from 1 equivalent to excess amount of an organic base, 
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for instance, triethylamine or the like, as necessary. The reaction temperature is 
from room temperature to 80*'C, and the reaction time is from 10 minutes to 30 hours. 

Furthermore, compound (la) can also be prepared from compound (lb) and 
compound (1c) by the method described in the other method (1), (2) or (3) below. 
5 Other method (1): Compound (la) can be obtained by converting 

compound (lb) into an acid chloride, then, reacting the acid chloride and compound 
(1c). The step for obtaining the acid chloride is carried out by reacting from 1 
equivalent to excess amount of acid chloride synthesis reagent based on compound 
(1b), without solvent or in the presence of a solvent such as, dichloromethane, 

10 benzene, toluene or the like. Catalytic amounts of N,N-dimethylformamide may be 
added in the reaction system. Examples of the acid chloride synthesis reagent 
include, for instance, thionyl chloride, oxalyl chloride, phosphorus trichloride, 
phosphorus pentachloride or the like. The reaction temperature is from room 
temperature to reflux temperature, and the reaction time is from 10 minutes to 24 

15 hours. 

The step for condensing the acid chloride and compound (1c) is carried out 
by reacting the acid chloride and compound (1c) in a solvent such as. for instance, 
dichloromethane, tetrahydrofuran, N.N-dimethylformamide or the like, in the presence 
of 1 equivalent to 3 equivalents of base based on the acid chloride. Examples of the 

20 base include, for instance, an organic base such as triethylamine, pyridine and the 
like or an inorganic base such as potassium carbonate, cesium carbonate or the like. 
Compound (1c) is used in the amounts of 1 equivalent to 1.5 equivalents based on 
the acid chloride. The reaction time is from 10 minutes to 24 hours, and the reaction 
temperature is from OX to reflux temperature. 

25 Other method (2): Compound (la) can be obtained by converting 
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compound (1b) into mixed acid anhydride, then, reacting the mixed acid anhydride 
with compound (1c). The step for obtaining the mixed acid anhydride is carried out 
by reacting compound (lb) and, for instance, chloroformates such as ethyl 
chlorofonnate or the lil<e, in the presence of a base such as. for instance, 
5 triethylamine or the lil<e. Chloroformates and base are used in the amounts of 1 
equivalent to 2 equivalents based on compound (lb). The reaction time is from 10 
minutes to 5 hours. The reaction temperature is from 0**C to room temperature. 

The step for condensing the mixed acid anhydride and compound (1c) is 
carried out by reacting the mixed acid anhydride and compound (1c) in a solvent 

10 sudh as, for instance, dichloromethane, tetrahydrofuran, N,N-dimethylfomnamide or 
the like. Compound (1c) is used in the amounts of 1 equivalent to 1.5 equivalents 
based on the mixed acid anhydride. The reaction time is from 10 minutes to 24 
hours, and the reaction temperature is from O^'C to SO'^C, 

Other method (3): Compound (la) can be obtained by converting 

15 compound (lb) into an active ester, then, reacting the active ester and compound 
(1c). The step for obtaining the active ester is carried out by reacting compound 
(lb) and an active ester synthesis reagent in a solvent such as, for instance, 
1 ,4-dioxane, tetrahydrofuran or the like, in the presence of a condensing agent such 
as, for instance, DCC or the like. Examples of the active ester synthesis reagent 

20 include, for instance, N-hydroxysuccinimide or the like. The active ester synthesis 
reagent and the condensing agent are used in the amounts of 1 equivalent to 1 .5 
equivalents based on compound (lb). The reaction temperature is from O^^C to 
room temperature. The reaction time is from 2 hours to 24 hours. 

The step for condensing the active ester and compound (1 c) is carried out by 

25 reacting the active ester and compound (1c) in a solvent such as, for instance, 
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dichloromethane, tetrahydrofuran, N.N-dimethylformamide or the like. Compound 
(1c) is used in tiie amounts of 1 equivalent to 1.5 equivalents based on the active 
ester. The reaction temperature is from CC to SCC. and the reaction time is from 
10 minutes to 24 hours. 

5 Note that, after [Step 1], a substituent on A and E of compound (la) can be 

converted using a well known method. Furthermore, a substituent on A of 
compound (la) can also be converted using a method described In [Preparation 
Method 4-1] or [Preparation Method 4-4], and a substituent on E of compound (la) 
can also be converted using a method described in [Preparation Method 4-2], 

10 [Preparation Method 4-3], [Preparation Method 4-5] or the like. 

[Preparation Method 1 -2-1] Preparation method for compound (1 c) 
[0051] 
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[Stepl-14] 
(lo2) 

[0052] 

[wherein E has the same meaning as defined above; L represents a leaving group 
such as a halogen atom, a methanesulfonyloxy group or a p-toluenesulfonyloxy 
5 group] 

For each compound in the above step figure, a commercially available 

product C8m be used as is, or it can also t>e prepared from a commercially available 

product by a well known method. In addition, it can be prepared using the method 

described in the preparation examples among the examples and in [Preparation 
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Method 1-2-2] to [Preparation Method 1-2-6]. Further, each compound in the above 
step figure can also be prepared by converting a substituent on E using the method 
described in [Preparation Method 4-2] to [Preparation Method 4-5] or the like. 

5 [Step 1-1] 

The present step is a step wherein compound (1c-1) is reduced to obtain 
compound (1c-2). Examples of the reducing agent include, for instance, sodium 
borohydride, lithium borohydride, lithium aluminum hydride or the like. Examples of 
the solvent include alcohols such as, for instance, methanol, ethanol or the like, and 
10 ethers such as, for instance, tetrahydrofuran, diethyl ether or the like. The reducing 
agent is used in the amounts of 1 equivalent to 10 equivalents based on compound 
(1c-1). The reaction temperature is from OX to reflux temperature, and the reaction 
time is from 5 minutes to 24 hours. 

15 [Step 1-2] 

The present step is a step wherein a hydroxyl group of compound (1c-2) is 
converted into a leaving group to obtain compound (1c-3). 

When L represents a methanesulfonyloxy group or p-toluenesulfonyloxy 
group, compound (1c-3) can be obtained by reacting compound (1c-2) and 

20 methanesulfonyl chloride or p-toluenesulfonyl chloride in a solvent such as, for 
instance, dichloromethane or the like, in the presence of an organic base such as, for 
instance, triethylamine or the like. The organic base is used in the amounts of 2 
equivalents to 6 equivalents based on compound (1c-2). Methanesulfonyl chloride 
or p-toluenesulfonyl chloride is used in the amounts of 1 equivalent to 3 equivalents 

25 based on compound (1c-2). The reaction temperature is from O^^C to room 

69 



E0006 UP25W/KAN 

temperature, and the reaction time Is from 10 minutes to 24 hours. 

When L represents a chlorine atom, compound (1c-3) can be obtained by 
action of a chlorination reagent such as, for instance, thionyl chloride, oxalyl chloride 
or the like on compound (1c-2), The dniorination reagent is used in the amounts of 
5 1 equivalent to excess amount based on compound (1c-2). The reaction 
temperature is from 0**C to room temperature, and the reaction time is from 10 
minutes to 24 hours. 

[Step 1-3] 

10 The present step is a step wherein compound (1c-3) and phthalimide 

potassium salt are reacted to obtain compound (1c-4). Compound (1c-4) can be 
obtained by reacting compound (1c-3) and phthalimide potassium salt in a solvent 
such as, for instance, N,N-dimethylfonnamide or the like. Phthalimide is used in the 
amounts of 1 equivalent to 2 equivalents based on compound (1c-3). The reaction 

15 temperature is from room temperature to 160*^0. The reaction time is from 10 
minutes to 48 hours. 

[Step 1-4] 

The present step is a step for obtaining compound (1c-8) from compound 
20 (1c-4). Compound {1c-8) can be obtained by adding from 1 equivalent to excess 
amount of hydrazine hydrate based on compound (1c-4) in a solvent such as, for 
instance, ethanol or the like. The reaction temperature is from 80**C to reflux 
temperature, and the reaction time is from 10 minutes to 24 hours. 

25 [Step 1-5] 
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The present step is a step wherein compound {1c-2) and phthalimide are 
reacted to obtain compound (1c-4). Compound (1c-4) can be obtained by reacting 
compound (1c-2). phthalimide, triphenylphosphine and diethyl azodicarboxylate or 
diisopropyl azodicarboxylate, in a solvent such as. for instance, dichloromethane, 
5 tetrahydrofuran or the like. Phthalimide, triphenylphosphine and diethyl 
azodicarboxylate or diisopropyl azodicarboxylate are used in the amounts of 1 
equivalent to 2 equivalents based on compound (1c-2). The reaction temperature is 
from -20°C to 80°C. and the reaction time is from 5 minutes to 48 hours. 

10 [Step 1-6] 

The present step is a step wherein compound (1 c-3) and an amine protected 
with a fert-butoxycarbonyl group are reacted to obtain compound (1c-5). Compound 
(1c-5) can be obtained by reacting compound (1c-3) and the amine protected with the 
fert-butoxycarbonyl group in a solvent such as, for instance, N,N-dimethylformamide 

15 or the like, in the presence of a base such as, for instance, sodium hydride or the like. 
The base is used in the amounts of 1 equivalent to 2 equivalents based on 
compound {1c-3). The amine protected with the fert-butoxycarbonyl group is used 
in the amounts of 1 equivalent to 2 equivalents based on compound (1c-3). The 
reaction temperature is from room temperature to 80**C, and the reaction time is from 

20 1 hour to 24 hours. 

[Step 1-7] 

The present step is a step wherein the fert-butoxycarbonyl group of 
compound (1c-5) is deprotected to obtain compound (1c-8). Compound (1c-8) can 
25 be obtained by deprotecting the fert-butoxycarbonyl group of compound (1c-5) 
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without a solvent or in a solvent such as, for instance, dichloromethane or the like, in 
the presence of an acid such as trifluoroacetic acid or the like in the amounts of 2 
equivalents to excess amount based on compound {1c-5). The reaction 
temperature is from OX to SC^C, and the reaction time is from 10 minutes to 24 
5 hours. 

[Step 1-8] 

The present step is a step wherein the leaving group of compound (1c-3) is 
converted into an azide group to obtain compound (1c-6). Compound (1c-6) can be 

10 obtained by reacting compound (1c-3) and an azidation reagent such as, for instance, 
sodium azide, potassium azide or the like in a solvent such as, for instance, 
N,N-dimethylformamide or the like. The azidation reagent is used in the amounts of 
1 equivalent to 5 equivalents based on compound (1c-3), The reaction temperature 
is from room temperature to 80°C, and the reaction time is from 10 minutes to 48 

15 hours. 

[Step 1-9] 

The present step is a step wherein the azide group of compound (1c-6) is 
reduced to obtain compound (1c-8). Compound (1c-8) can be obtained by carrying 
20 out catalytic hydrogenation using Undlar catalyst in a solvent such as, for instance, 
ethanol or the like. Lindlar catalyst is used in catalytic amount to excess amount 
based on compound (1c-6). The reaction temperature is from room temperature to 
SO'^C, the reaction time is from 30 minutes to 36 hours, and the reaction pressure is 
from 1 atm to 4 atm. 

25 As other method, compound (1c-8) can be obtained by action of 
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triphenylphosphine in a solvent such as, for instance, dichloromethane, 
tetrahydrofuran or the like. Triphenylphosphine is used in the amounts of 1.0 
equivalent to 2.0 equivalents based on compound (1c-6). 

5 [Step 1-10] 

The present step is a step wherein a fomriyl group of compound (1c-1) is 
converted into a cyano group to obtain compound (1c-7). Compound (1c-7) can be 
obtained by reacting 1 equivalent to 3 equivalent of hydroxyamine hydrochloride 
based on compound (1c-1) in a solvent such as, for instance, ethanol or the like, to 
10 obtain an oxime, then, canying out dehydration reaction by the action of GDI on the 
oxime. GDI is used in the amounts of 1 equivalent to 5 equivalents based on the 
oxime. The reaction temperature is from room temperature to reflux temperature, 
and the reaction time is from 30 minutes to 24 hours. 



15 [Step 1-11] 

The present step is a step wherein a cyano group of compound {1c-7) is 
reduced to obtain compound (1c-8). Compound (1c-8) can be obtained either by 
carrying out a reduction reaction using a reducing agent such as, for instance, lithium 
aluminum hydride, diisobutylaluminum hydride or the like. or. by carrying out catalytic 

20 hydrogenation under hydrogen atmosphere using a catalyst such as, for instance. 
Raney nickel, palladium-carbon or the like. The solvent used is not limited, however, 
when carrying out reduction reaction using the reducing agent, ethers such as, for 
instance, tetrahydrofuran, diethyl ether or the like, hydrocarbons such as, for instance, 
toluene or the like, are used. When carrying out catalytic hydrogenation, alcohols 

25 such as, for instance, methanol, ethanol, propane! or the like are used. The 
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reducing agent is used in the amounts of 1 equivalent to 1 0 equivalents based on 
compound (1c-7). The reaction temperature is from room temperature to and 
the reaction time is from 10 minutes to 24 hours. The reaction pressure when 
carrying out catalytic hydrogenation is from 1 atm to 4 atm. 

5 

[Step 1-12] 

The present step is a step for obtaining compound (1c-8) from compound 
(1c-1). Compound (1c-8) can be obtained by carrying out catalytic hydrogenation 
using a catalyst such as Raney nickel or the like, in a solvent containing ammonia, 
10 under hydrogen atmosphere. Examples of the solvent include, but are not limited to, 
alcohols such as methanol, ethanol, propamol or the like. The reaction temperature 
is from room temperature to BO'^C, the reaction time is from 1 hour to 36 hour, and 
the reaction pressure is from 1 atm to 4 atm. 

15 [Step 1-13] 

The present step is a step wherein an acetal group on compound (1c-9) is 
deprotected to obtain compound (1c-1). Compound (1c-1) can be obtained by 
dissolving compound {1c-9) in an organic solvent, and by action of an aqueous 
solution of acid such as, for instance, hydrochloric acid, sulfuric acid, citric acid or the 
20 like. Examples of the solvent include, but are not limited to, for instance, methanol, 
ethanol, acetonitrile, tetrahydrofuran or the like. The reaction temperature is from 
room temperature to 60**C, and the reaction time is from 5 minutes to 24 hours* 



25 



[Step 1-14] 

The present step is a step wherein an hydroxyl group of compound (1 c-2) is 
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converted into an azide group to obtain compound (1c-6)- Compound (1c-6) can be 
obtained by reacting compound {1c-2) and diphenylphosphoryl azide in a solvent 
such as, for instance, benzene, toluene or the like, in the presence of an organic 
base such as, for instance, 1 ,8-diazabicyclo[5,4,01undec-7-ene. The organic base is 
5 used in the amounts of 1 equivalent to 1.5 equivalents based on compound (1c-2). 
Diphenylphosphoryl azide is used in the amounts of 1 equivalent to 1.5 equivalents 
based on compound (1c-2). The reaction temperature is from room temperature to 
80''C, and the reaction time is from 10 minutes to 48 hours. 

10 [Step 1-26] 

The present step is a step wherein compound (1c-30) is formylated to obtain 
compound (1c-1). Compound (1c-1) can be obtained by action of 1 equivalent to 
1.5 equivalents of a strong base based on compound (1c-30) for anionization, then, 
reacting a formylation agent Examples of the solvent include, for instance, 

15 tetrahydrofuran, diethyl ether or the like. Examples of the strong base include, for 
instance, n-butyl lithium or the like. Examples of the formylation agent include, for 
instance, N,N-dimethylfomiamide, N-fomiylmorpholine or the like. The formylation 
agent is used in the amounts of 1 equivalent to 2 equivalents based on compound 
(lc-30). The reaction temperature is from -80''C to room temperature, and the 

20 reaction time is from 5 minutes to 12 hours. 

[Step 1-27] 

The present step is a step wherein compound (1 c-30) is cyanated to obtain 
compound (1c-7). Compound (1c-7) can be obtained by reacting compound (lc-30) 
25 and zinc cyanide in a solvent such as, for instance, N.N-dimethyHormamide. 
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N-methylpyrrolidinone or the like, under nitrogen atmosphere, in the presence of a 
catalyst. Examples of the catalyst include, for instance, 

tetrakis(triphenylphosphine)palladium(0) or the like. Zinc cyanide is used in the 
amounts of 1 equivalent to 2 equivalente based on compound (1c-30). The catalyst 

5 is used in the amounts of 0.01 equivalents to 0.1 equivalents based on compound 
(lc-30). The reaction temperature is from SO'^C to reflux temperature, and the 
reaction time is from 5 minutes to 24 hours. 

Other method: Compound (1c-7) can be obtained by reacting compound 
(lc-30) and copper cyanide in a solvent such as. for Instance, 

10 N,N-dimethylformamide and N-methylpyrrolidinone. under nitrogen atmosphere. 
Copper cyanide is used in the amounts of 1 equivalent to excess amount based on 
compound (lc-30). The reaction temperature is from SO^'C to reflux temperature, 
and the reaction time is from 10 minutes to 72 hours. 



15 [Preparation Method 1-2-2] Preparation method for compound (1c-11), which is 
compound (1c-1) 
[0053] 

o O 

jT HO-Ar^ Jl 

H'^V'Q (lc.10-1) H^^N^Q,^ ^Ar' 

(1C-10) (lc-11) 
[0054] 

20 [wherein Q represents an oxygen atom or a sulfur atom; Ar^ represents a Cs-io aryl 

group that may have 1 or 2 substituents selected from the following substituent group 

i or an aromatic 5-1 0 membered heterocyclic group that may have 1 to 3 substituents 

selected from the following substituent group i. 
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Substituent group i: a halogen atom, a cyano group, an amino group, a 
carbamoyl group, a Ci^ alkyi group, a Cm cydoalkyl group, a Ci-e alkoxy group, a 
Ci^ alkylcarbonyl group, a Ci^ alkoxy-carbonyl group, a Ci^ alkytsulfonyl group, a 
mono-Ce-io arylamino group, a trtfluoromethyl group and a trifluoromethoxy group] 
5 Compound (1c-10) which is a commercially available product can be used as 

is. Compound (1c*10-1) which is a commercially available product can be used as 
is, or it can also be prepared from a commercially available product by a well known 
method. 

10 [Step 1-15] 

The present step is a step wherein compound (1c-10) and compound 
(lc-10-1) are reacted to obtain compound (1c-11). Compound (1c-11) can be 
obtained by reacting compound (1c-10) and compound (1c-10-1) in a solvent such as, 
for instance, N,N-dimethylformamide, dimethylsulfoxide or the like, in the presence of 
15 a base such as, for instance, sodium hydride, potassium carbonate, cesium 
carbonate or the like. Compound (1c-10-1) is used in the amounts of 1 equivalent to 
2 equivalents based on compound (1c-10). The base is used in the amounts of 1 
equivalent to 2 equivalents based on compound (1c-10). The reaction temperature 
is from 0**C to 80*'C, and the reaction time is from 5 minutes to 1 hour. 

20 

[Preparation Method 1-2-3] Preparation method for compound (1c-13), which is 
compound (1c-1) 
[0055] 
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O 



OMe 



H2N 



[step1-16] 




(lc-12) 



(1C-13) 



[0056] 



[wherein V represents a Ci^ alkyi group, a Ca^ alkenyl group, a Ca^ alkynyl group, a 
Cm cycloalkyi group, a Ce-io aryl group, a 5- to 10-membered heterocyclic group, a 
5 Cm cycloalkyi C1-6 alkyI group, a Ce-io aryl Ci-e alkyI group or a 5- to 10-membered 
heterocycle Ci-e alkyI group; represents a single bond or an oxygen atom] 



used as is. Compound (1c-12-1) which is a commercially available product can be 
used as is, or it can also be prepared from a commercially available product by a well 
10 known method. 



The present step is a step wherein compound (1c-12) and compound 
(lc-12-1) are reacted to obtain compound (1c-13). Examples of the solvent Include, 
15 for instance, acetic acid or the like. Compound (1c-12-1) is used in the amount of 1 
equivalent based on compound {lc-12). The reaction temperature is from 50X to 
IIO^'C, and the reaction time is from 5 minutes to 1 hour. 

[Preparation Method 1-2-4] Preparation method for compound (1c-15), which is 
compound (1c-7) 
20 [0057] 



Compound (lc-12) which is a commercially available product can be 



[Step 1-16] 




HO-Ar^ 
(10-10-1) 



NC. 




Istep1-17] 



(lc-14) 



(1C-15) 
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[0058] 

[wherein Q and Ar^ have the same meanings as defined above.] 

Compound (1c-14) which is a commercially available product can be used as 
is. Compound (1c-10-1) which is a commercially available product can be used as 
5 is, or it can also be prepared from a commercially available product by a well known 
method. 

[Step 1-17] 

The present step is a step wherein compound (1c-14) and compound 
10 (lc-10-1) are reacted to obtain compound {1c-15). Compound (1c-15) can be 
obtained by reacting compound (1c-14) and compound (1c-10-1) in a solvent such as, 
for instance, N,N-dimethylformamide, dimethylsulfoxide or the like, in the presence of 
a base such as, for instance, sodium hydride, potassium carbonate, cesium 
cart)onate or the like. Compound (1 c-1 0-1) is used in the amounts of 1 equivalent to 
15 2 equivalents based on compound (1c-14). The base is used in the amounts of 2 
equivalent to 3 equivalents based on compound (1c-14). The reaction temperature 
is from room temperature to SO^'C, and the reaction time is from 1 hour to 72 hours. 
[Preparation Method 1-2-5] Preparation method for compound (1c-17), compound 
{lc-19), compound (1c-21), compound (1c-23) and compound (1c-25), which are 
20 compound (1 c-7) 
[0059] 
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Hal— Ar^ 
Istep1-18] 



(lc-16) (lc-17) 
tstep1-19] 



(10-18) (1C-19) 

R^HN— V 
P (1C20-1) 




V 



NC 



Yl (step1-20] 
(lc-20) O (lc-21) 

X 

V (lc-22-1) ^°^-rr^ I 

(step1-21] 

(lc-22) (1C-23) 

^^Y^^^OH (1C.10-1) NC^.^^o_A,i 
[stepl-221 

(lc-24) (lc-25) 
[0060] 

[wherein V and Ar^ have the same meanings as defined above; R"^ represents a 
hydrogen atom or a alkyi group; Hal represents a chlorine atom, a bromine atom 
5 or an iodine atom.] 

Compound (lc-16), compound (1c-18), compound (1c-20), compound 
(1C-22), compound (lc-24), compound (1c-16-1), compound (1c-10-1), compound 
(lc-20-1) and compound (1c-22-1) which are commercially available products can be 
used as is, or they can also be prepared from commercially available products by a 
10 well known method. 
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[Step 1-18] 

The present step is a step wherein compound (1c-16) and compound 
(1C-16-1) are subjected to a coupling reaction to obtain compound (1c-17). 
5 Compound (1c-17) can be obtained by reacting compound (1c-16) and compound 
(lc-16-1) in a solvent such as, for instance, tetrahydrofuran, 1,4-dioxane. methanol, 
ethanol, toluene, N,N-dimethylfonmamide or the like, in the presence of a base such 
as, for instance, potassium cartKjnate, cesium carbonate, potassium phosphate or 
the like, and a catalyst such as, for instance, palladium(ll) acetate, 
10 tetrakis(triphenylphosphine)palladium(0), dichlorobis(triphenylphosphine)palladium(ll), 
tris(dibenzylldeneacetone)dipailadium(0). 

dichloro(1,1 -bis(diphenylphosphino)ferrocene)nickel(ll) or the like. The base is 
used in the amounts of 1.5 equivalents to excess amount based on compound 
(1C-16). The catalyst is used in the amounts of 0.05 equivalents to 0.3 equivalents 
15 based on compound (1 c-1 6). 

[Step 1-19] 

The present step is a step wherein compound (1c-18) and compound 
(lc-10-1) are reacted to obtain compound (1c-19). Compound (1c-19) can be 
20 obtained by reacting compound (1c-18) and compound (1c-10-1) in a solvent such as 
dimethylsulfoxide or the like, in the presence of a base such as potassium 
fe/t-butoxide or the like. The base is used in the amounts of 1 equivalent to excess 
amount based on compound (1c-18). The reaction temperature is from 80**C to 
220'*C, and the reaction time is from 30 minutes to 48 hours. 

25 
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[Step 1-20] 

The present step is a step wherein compound (1c-20) and compound 
(lc-20-1) are reacted to cany out reductive amination and to obtain compound 
(lc-21). Compound (1c-21) can be obtained by reacting compound (1c-20) and 
5 compound (1c-20-1) in a solvent such as, for Instance, tetrahydrofuran, methanol, 
ethanol or the like, in the presence of a reducing agent such as, for instance, lithium 
aluminum hydride, sodium borohydride, sodium cyanoborohydride, triacetoxy sodium 
borohydride or the like, and acetic acid. The reducing agent is used in the amounts 
of 1 equivalent to 2 equivalents based on compound (1c-20). The reaction 
10 temperature is from room temperature to 60°C, and the reaction time is from 10 
minutes to 24 hours. 

[Step 1-21] 

The present step is a step wherein compound (1c-22) and compound 
15 (lc-22-1) are reacted to carry out reductive amination and to obtain compound 
(1 c-23). Compound (1 c-23) can be prepared by a method similar to [Step 1 -20], 

[Step 1-22] 

The present step is a step wherein compound (1c-24) and compound 
20 (lc-10-1) are reacted to obtain compound (1c-25). Compound (1c-25) can be 
obtained by reacting compound (1c-24) and compound (1c-10-1) in a solvent such as, 
for instance, dimethylsulfoxide or the like, and in the presence of a base such as, for 
instance, potassium carbonate, cesium carbonate or the like. The base is used in 
the amounts of 1 equivalent to 3 equivalents based on compound (1c-24). The 
25 reaction temperature is from room temperature to SO'^C, and the reaction time is from 
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10 minutes to 24 hours. 



15 



[Preparation Method 1-2-6] Preparation method for compound (1c-27), which is 
compound (1c-9), and compound (1c-29), which Is compound (1c-1) 
[0061] 



Hal-(CHR*i)prV 





(lc-26) 



(lc-27) 




// 

OH ' — ^' ~' 
(1C-28) (10-29) 

[0062] 

[wherein V, Q and Hal have the same meanings as defined above; pi is an 
Integer of 1 or 2; T represents a hydrogen atom when Q represents an oxygen atom, 
10 and a bromine atom when Q represents a sulfur atom.] 

Compound (lc-26) which is a commercially available product can be used as 
is. Compound (1c-26-1) and compound (1c-22-1) which are commercially available 
products can be used as is, or they can also be prepared from commercially available 
products by a well known method. 



[Step 1-23] 

The present step is a step wherein compound (lc-26) and compound 
(lc-26-1) are reacted to obtain compound (lc-27). Compound (lc-27) can be 

83 



E0006 UP25W/KAN 

obtained by action of 1 equivalent of a strong base based on compound (1c-26) for 
anionization, then, reacting with compound (lc-26-1). Examples of the solvent 
include, for instance, tetrahydrofuran, diethyl ether or the like. Examples of the 
strong base include, for instance, n-butyl lithium or the like. The reaction 
5 temperature is from -80°C to room temperature. 

[Step 1-24] 

The present step is a step wherein compound (1c-26) and compound 
(lc-22-1) are reacted to obtain compound (1c-28). Compound (1c-28) can be 

10 obtained by action of 1 equivalent of a strong base based on compound (1c-26) for 
anionizatlon, then, reacting with compound (1c-22-1). Examples of the solvent 
include, for instance, tetrahydrofuran, diethyl ether or the like. Examples of the 
strong base include, for instance, n-butyl lithium or the like. In addition. 0.1 
equivalent to 1 equivalent of copper(l) iodide or copper(i) bromide based on 

15 compound (1c-26) may be added in the reaction system. The reaction temperature 
is from -80*'C to room temperature. 

[Step 1-25] 

The present step is a step wherein elimination of a hydroxyl group and 
20 deprotection of an acetal group of compound (1c-28) are carried out simultaneously 
to obtain compound (1c-29). When compound (1c-28) is treated with 
trimethylsilyliodide, elimination of the hydroxyl group and deprotection of the acetal 
group occur simultaneously, to give compound (1c-29). Trimethylsilyliodide is used 
in the amounts of 2 equivalents to 6 equivalents based on compound (1c-28). In 
25 addition, trimethylsilyliodide may be prepared from trimethyisilyl chloride and sodium 
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iodide in the reaction solution and used as is. Examples of the solvent include, for 
instance, acetonitrile or the like. The reaction temperature is from O'^C to 60X, and 
the reaction time is from 5 minutes to 6 hours. 

Other method: Compound (1c-29) can be obtained by converting the 
5 hydroxyl group of compound (1c-28) into the acetyl group, then, eliminating the acetyl 
group, and carrying out deprotection of an acetal group. Conversion of the hydroxyl 
group into the acetyl group can be carried out by using an acetylating reagent such 
as, for instance, acetic anhydride, acetyl chloride or the like. A base such as, for 
instance, N,N-dimethylaminopyridine, triethylamine. pyridine or the like, in the 

10 amounts of 1 equivalent to excess amount based on compound (1c-28) may be 
added in the reaction system. Examples of the solvent include, for instance, 
dichloromethane. ethyl acetate, N,N-dimethylformamide or the like. In addition, 
pyridine, which is added as a base, may be used directly as a solvent. An 
acetylating reagent is used in the amounts of 1 equivalent to excess amount based 

15 on compound (1c-28). The reaction temperature is from C'C to 60''C, and the 
reaction time is from 1 hour to 36 hours. Elimination of the acetyl group can be 
carried out, for instance, under hydrogen atmosphere, in a solvent such as, for 
instance, ethanol, methanol or the like, and using a catalyst such as for instance, 
palladium-carbon, Raney nickel or tiie like. The reaction temperature is from room 

20 temperature to 80*'C, and the reaction time is from 5 hours to 36 hours. 
Deprotection of the acetal group can be carried out by an analogous metiiod to [Step 
1-13]. 



25 



[Preparation Method 2] 
[0063] 



Representative preparation metiiod for compound (2a) 
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[0064] 

[wherein each symbol has the same meaning as defined above.] 

5 [Preparation Method 2-1] Amidation 
[0065] 

(2b) ^ (2c) ^ (2a) 

[0066] 

[where each symbol has the same meaning as defined above.] 
10 Compound (2b) which is a commercially available product can be used as is, 

or It can also be prepared from a commercially available product by a well known 
method. In addition, it can also be prepared using a method described in the 
preparation examples among the examples. 

Compound (2c) which is a commercially available product can be used as is, 
15 or it can also be prepared from a commercially available product by a well known 
method. In addition, it can also be prepared by a method described in the 
preparation examples among the examples or [Preparation Method 2-2-1] or the like. 

[Step 2] 

20 Compound (2a) is obtained by condensing compound (2b) and compound 

(2c) in a solvent using a condensing agent. Compound (2a) can be prepared by an 
analogous method to [Step 1]. 
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[Preparation Method 2-2-11 Preparation method for compound (2c-2). which is 
compound (2c), and compound (2c-5), which is compound (2c) 
[0067] 

o 

(2C.1) (2C-3) ^--^ (2C-A) 



[step2-1] 



[step2-4] 



(2C-2) 

(2C-5) 

5 [0068] 

[wherein E has the same meaning as defined above; p2 represents an integer from 0 
to 2.] 

Compound (2c-1 ) which is a commercially available product can be used as 
is, or it can also be prepared from a commercially available product by a well known 
10 method. 



[Step 2-1] 

The present step is a step wherein compound (2c-1) is oxidized to obtain 
compound (2c-2). Compound (2c-2) can be obtained by dissolving compound 

15 (2c-1) in a mixed solvent of fert-butanol and water (preferable mixing ratio being 
fert-butanol:water=10:1 to 2:1), and reacting with 3 equivalents to 10 equivalents of 
2-methyl-2-butene, 1 equivalent to 2 equivalents of sodium chlorite and 1 equivalent 
to 2 equivalents of sodium dihydrogenphosphate based on compound (2c-1). The 
reaction temperature is the room temperature, and the reaction time is from 10 

20 minutes to 2 hours. 
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In addition, compound (2c-2) can also be prepared compound (2c-1) by a 
method described in the following other method (1), (2) or (3). 

Other method (1): Compound (2c-2) can be obtained by dissolving 
compound (2c-1) in a mixed solvent of ferf-butanol and water (preferable mixing ratio 
5 being tert-butanol:water=10:1 to 2:1), and reacting with 1 equivalent to 2 equivalents 
of potassium permanganate and 1 equivalent to 2 equivalents of potassium 
dihydrogenphosphate based on compound (2c-1). The reaction temperature is 
room temperature, and the reaction time is from 10 minutes to 2 hours. 

Other method (2): Compound (2c-2) can be obtained by dissolving 
10 compound (2c-1) in a sodium hydroxide aqueous solution and ethand, and reacting 
vwth 1.5 equivalents to 2 equivalents of silver nitrate based on compound (2c-1). 
The reaction temperature is from O'C to room temperature, and the reaction time is 
from 5 minutes to 24 hours. 

Other method (3): Compound (2c-2) can also be obtained by dissolving 
15 compound (2c-1) in methanol and N.N-dimethylfonnamide, and reacting with 1.0 
equivalent to 1 .5 equivalents of pyridinium dichrcmiate (PDC) based on compound 
(2c-1). The reaction temperature is from -lO^C to 40°C, and the reaction time is 
from 10 minutes to 24 hours. 

20 [Step 2-2] 

The present step is a step wherein compound (2c-1) is extended by one 
carbon to obtain compound (2c-3). Compound (2c-3) can be obtained in a solvent 
such as, for instance, tetrahydrofuran, 1,4-dioxane or the like, at lO^C to room 
temperature, by reacting 2 equivalents to 10 equivalents of methoxymethyl 
25 triphenylphosphonium chloride and 2 equivalents to 10 equivalente of base (for 

88 



E0006 UP25W/KAN 



instance, potassium fe/t-butoxide) based on compound (2c-1) for 30 minutes to 2 
hours, then adding compound (2c-1) to this reaction solution, and reacting at room 
temperature to reflux temperature for 30 minutes to 4 hours. 



5 [Step 2-3] 

The present step is a step wherein compound (2c-3) is hydrolyzed to obtain 
compound (2c-4). Compound (2c-4) can be obtained by dissolving compound 
{2c-3) in a solvent such as, for instance, hydrous methanol, hydrous 1 ,4-dioxane or 
the like, adding an acid such as. for instance, hydrochloric acid, p-toluenesulfonic 
10 acid or the like, and reacting at SO^'C to reflux temperature for 10 minutes to 16 
hours. 



[Step 2-4] 

The present step is a step wherein compound (2c-4) is oxidized to obtain 
15 compound (2c-5). Compound (2c-5) can be prepared by an analogous method to 
[Step 2-1]. 

[Preparation Method 2-2-2] Preparation method for compound (2c-7), which is 
compound (2c) 
20 [0069] 




[0070] 

[wherein E and n have the same meanings as defined above.] 

Compound (2c-6) which is a commercially available product can be used as 
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is, or It can also be prepared from a commercially available product by a well known 
method. 

[Step 2-5] 

5 The present step Is a step wherein compound (2c-6) is hydrolyzed to obtain 

compound {2c-7). Compound (2c-7) can be obtained in an aqueous solution of acid 
such as, for instance, hydrochloric add and sulfuric acid or the like, or. In an aqueous 
solution of alkali such as, for instance, sodium hydroxide, potassium hydroxide or the 
like, by hydrdyzing compound (2c-6). The reaction temperature is from room 
10 temperature to reflux temperature, and the reaction time is from 10 minutes to 10 
hours. 

[Preparation Method 3] Representative preparation method for compound (3a), 
compound {3b), compound (3c), compound (3d) and compound (3e) 
15 [0071] 




[0072] 



[wherein each symbol has the same meaning as defined above.] 



20 



[Preparation Method 3-1] 
and compound (3b) 



Representative preparation method for compound (3a) 
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[00731 

Q Lawesson's S Hal— 

(la) (3a) 
S H2N-RY N 

(3a-2) (3b) 
[0074] 

[wherein A. R"^, n, E and HaJ have the same meanings as defined above; 
represent a Ci^ alkyi group that may be substituted with a Ce-io aryl groupj 



[Step 3-1] 

The present process is a process wherein compound (1a) is converted into 
thioamide to obtain compound (3a). Compound (3a) can be obtained by reacting 

10 compound (1a) and 2,4-bis(4-methoxyphenyl)-1 ,3-dithia-2,4-diphosphetane- 

2,4-disulfide (Lawesson's reagent). Examples of the solvent include, for instance, 
tetrahydrofuran, toluene or the like. Lawesson's reagent is used in the amounts of 1 
equivalent to 5 equivalents based on compound (la). The reaction temperature is 
from room temperature to reflux temperature, and the reaction time is from 10 

15 minutes to 48 hours. 



[Step 3-2] 

The present step is a step wherein compound (3a) is converted into 

thioimidate to obtain compound (3a-2). Compound (3a-2) can be obtained by 

20 reacting compound (3a) and compound (3a-1). Examples of the solvent include, for 

instance, acetonitrile, tetrahydrofuran. toluene or the like. For compound (3a-1), 
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preferably. alkyJating agents such as, for Instance, iodomethane, t)enzyl bromide, 
(bromomethyl) naphthalene or the like can be used. Compound (3a-1) is used in the 
amounts of 1 equivalent to 10 equivalents based on compound (3a). The reaction 
temperature is from room temperature to reflux temperature, and the reaction time is 
5 from 1 0 minutes to 48 hours. 

[Step 3-3] 

The present step is a step wherein compound (3a-2) Is converted into 
amidine to obtain compound (3b). Compound (3b) can be obtained by reacting 

10 compound (3a-2) and compound (3a-3). Examples of the solvent Include, for 
instance, methanol, ethanol, N.N-dimethylfonnamide, N-methylpyrrolidinone or the 
like. Examples of compound (3a-3) include, preferably, alkoxy amines such as, for 
instance, methoxylamine, benzyloxy amine, cyanamide or the like. Compound 
(3a-3) is used in the amounts of 1 equivalent to 10 equivalents based on compound 

15 (3a-2). The reaction temperature is from room temperature to reflux temperature, 
and the reaction time is from 10 minutes to 48 hours. 

[Preparation Method 3-2] Representative preparation method for compound (3c) 
[0075] 



O 
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[wherein each symbol has the same meaning as defined above.] 

Compound (3c-1) can be prepared using the method described in 
Preparation Metinod 1-1]. Compound (3c-2) and compound (3c-3) which are 
commercially available products can be used as Is, or they can also be prepared fi^om 
5 commercially available products by a well known method. 

[Step 3-4] 

The present step is a step wherein compound (3c-1) is reduced to obtain 
compound (3c). Compound (3c) can be obtained by reacting compound (3c-1) in a 
10 solvent such as, for instance, tetrahydrofuran or the like, in the presence of a 
reducing agent such as, for instance, lithium aluminum hydride or the like. The 
reducing agent is used in the amounts of 1 equivalent to 5 equivalents based on 
compound (3c-1). The reaction temperature is from room temperature to reflux 
temperature, and the reaction time is from 1 hour to 24 hours. 

15 

[Step 3-5] 

The present step is a step wherein compound (3c-2) and compound (3c-3) 
are reacted to carry out reductive amination and obtain compound (3c). Compound 
(3c) can be prepared by an analogous method to [Step 1-20]. 

20 

[Preparation Method 3-3] Representative preparation method for compound (3d) 
[0077] 
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° (2a) (^T^N^^(CH2)r 



(2b) ^ (3d-1) 

[0078] 

[wherein each symbol has the same meaning as defined above.] 

Compound (3d-1) which Is a commercially available product can be used as 
5 is, or it can also be prepared from a commercially available product by a well known 
method« 

[Step 3-6] 

The present step is a step wherein compound (2a) is reduced to obtain 
10 compound (3d). Compound (3d) can be prepared by an analogous method to [Step 
3-4]. 

[Step 3-7] 

The present step is a step wherein compound (2b) and compound (3d-1) are 
15 reacted to carry out reductive amination and obtain compound (3d). Compound (3d) 
can be prepared by an analogous method to [Step 1-20]. 

[Preparation Method 3-3-1] Preparation method for compound (3d-3). which is 
compound (3d) 
20 [0079] 
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^N^NH2 (3d-2) (3d-3) 
[0080] 

[wherein each symbol has the same meaning as defined above.] 
5 [Step 3-8] 

The present step is a step wherein compound (3d-2) and cyanamide are 
reacted to obtain compound (3d-3). Examples of the solvent include, for instance, 
N,N-dimethylformamide, N-methylpyrrolidinone or the like. Cyanamide is used in 
the amounts of 2 equivalent to 5 equivalents based on compound (3d-2). The 
10 reaction temperature is from room temperature to reflux temperature, and the 
reaction time is from 10 minutes to 48 hours. 

[Preparation Method 3-4] Representative preparation method for compound {3e) 
[0081] 



O 




15 (3e) 
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[0082] 

[wherein each symbol has the same meaning as defined above.] 

Compound (3e-1), compound (3c-2) and compound (3e-3) which are 
commercially available products can be used as is, or they can also be prepared from 
5 commercially available products by a well known method. 



[Step 3-9] 

The present step is a step wherein compound (3e-1) is converted into 
Grignard reagent, then, the Grignard reagent and compound (3c-2) are reacted to 

10 obtain compound (3e-2). Compound (3e-2) can be obtained by preparing the 
Grignard reagent of compound (3e-1) in a solvent such as, for instance, 
tetrahydrofuran or the like, in the presence of metallic magnesium and an initiator 
such as, for instance, dibromoethane or the like, and reacting the Grignard reagent 
and compound (3c-2). Metallic magnesium is used in the amounts of 1 equivalent to 

15 1.2 equivalents based on compound (3e-1). The initiator is used in catalytic 
amounts based on compound (3e-1). The reaction temperature is from 0**C to reflux 
temperature, and the reaction time is from 10 minutes to 24 hours. 



[Step 3-10] 

20 The present step is a step wherein a hydroxyl group of compound (3e-2) is 

oxidized to obtain compound (3e). Compound (3e) can be obtained by reacting 
compound (3e-2) in a solvent such as, for instance, chloroform, acetone or the like, in 
the presence of an oxidizing agent such as, for instance, manganese dioxide or the 
like. The oxidizing agent is used in the amounts of 2 equivalents to 10 equivalents 

25 t>ased on compound (3e-2). The reaction temperature is from room temperature to 
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reflux temperature, and the reaction time is from 10 minutes to 24 hours. 
[Step 3-11] 

The present step is a step wherein compound (3e-1) is converted into 
5 Grignard reagent, then, the Grignard reagent and compound (3e-3) are reacted, and 
hydrolysis is carried out to obtain compound (3e). Compound (3e) can be obtained 
by preparing the Grignard reagent of compound (3e-1) in a solvent such as, for 
instance, tetrahydrofuran or the like, in the presence of metallic magnesium and an 
initiator such as, for instance, dibromoethane or the like, reacting the Grignard 
10 reagent and compound {3c-2), and hydrolyzing in the presence of acid. Metallic 
magnesium is used in the amounts of 1 equivalent to 1.2 equivalents based on 
compound (3e-1). The initiator is used in catalytic amounts based on compound 
(3e-1). The reaction temperature is from 0*^0 to reflux temperature, and the reaction 
time is from 1 0 minutes to 24 hours. 

15 

[Preparation Method 4-1] Conversion of substltuent on A in compound (I) (with the 
proviso that A represents an aromatic 5- and 10-membered heterocyclic group 
containing at least 1 nitrogen atom) - 1 
[0083] 
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[0084] 

[wherein A, X (with the proviso that the case where X represents a group represented 
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by the formula -CH2-NH-(CH2)n-or a group represented by the formula 
-NH-CH2-(CH2)n- are excluded; n represents an integer from 0 to 3),E and Hal have 
the same meanings as defined above; R'^^ represents a Ci-e alkyi group, a C2-6 
alkenyl group or a C2-6 alkynyl group; R'^ represents a hydrogen atom or a Ci^ alkyI 
5 group; R* represents a C2-6 alkenyl group, a Ce-io aryl group or an aromatic 5- and 
10-membered heterocyclic group; R*^^ and R*^ may be the same or different from 
each other, and represent a hydrogen atom or a Ci^ alkyI group, or form a cyclic 
boric acid ester together; R*'\ R"^, R"^ and R^ may be the same or different from 
each other, and represent a hydrogen atom, a Ci-e alkyI group, a C2^ alkenyl group, a 
10 C2^ alkynyl group, a Cm cydoalkyl group, a Ce-io aryl group or a 5- to 10-membered 
heterocyclic group.] 

Compound (4-1-1), compound (4-1-2), compound (4-1-3), compound (4-1-4), 
compound (4-1-5) and compound (4-1-6) which are commercially available products 
can be used as is, or they can also be prepared from commercially available products 
15 by a well known method. 

[Step 4-1] 

The present step is a step wherein compound (4-1) and compound (4-1-1) 
are reacted to obtain compound (4-2). Examples of the solvent include, for instance, 

20 dimethylsulfoxide, tetrahydrofuran, toluene, acetonitrile, N,N-dimethylformamide or 
the like. In addition, the reaction can also be carried out without the solvent. The 
reaction is preferably carried out in a sealed tube; the reaction time is from 1 hour to 
60 hours, and the reaction temperature is from 50**C to 200*'C. Note that, an 
organic base such as, for instance, N,N-diisopropylethylamine, triethylamine, pyridine, 

25 1,8-diazabicyclo[5,4,0]undec-7-ene, inorganic base such as, for instance, potassium 
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carbonate, sodium carbonate, can be added in the amounts of 2 equivalents to 
excess amount based on compound (4-1). 

[Step 4-2] 

5 The present step is a step wherein compound (4-1) and compound (4-1-2) 

are reacted to obtain compound (4-3). Compound (4-3) can be obtained by reacting 
compound (4-1) and compound (4-1-2) in the presence of a catalyst. Examples of 
the catalyst include tetrakis(triphenylphosphine)palladium(0), 

dichlorobis(triphenylphosphine)palladium(ll) or the like. Examples of the solvent 
10 include, toluene, 1,4-dloxane, xylene or the like. Compound (4-1-2) is used in the 
amounts of 2 equivalent to 3 equivalents based on compound (4-1). The catalyst is 
used in the amounts of 0.05 equivalents to 0.3 equivalents based on compound (4-1). 
The reaction temperature is from lOO'^C to 140^C, and the reaction time is from 1 
hour to 24 hours. 

15 

[Step 4-3] 

The present step is a step wherein compound (4-1) and compound (4-1-3) 
are reacted to obtain compound (4-3). Compound (4-3) can be obtained by reacting 
compound (4-1) and compound (4-1-3) in the presence of a catalyst. Examples of 
20 the catalyst include, for instance, 

dichloro(1 .1 '-bis(diphenylphosphino)propane)nickel(ll), 
dichloro(1 ,1 '-bis(diphenylphosphino)ferrocene)nickel(ll), 

tetrakis(triphenylphosphine)palladium(0) or the like. Examples of the solvent include, 
for instance, tetrahydrofuran. 1,4-dioxane or the like. Compound (4-1-3) is used in 
25 the amounts of 3 equivalents to excess amount based on compound (4-1). The 
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catalyst is used in the amounts of 0.05 equivalents to 0.3 equivalents based on 
compound (4-1). The reaction temperature is from O^'C to reflux temperature, and 
the reaction time is from 5 minutes to 24 hours. 

5 [Step 4-4] 

The present step is a step wherein compound (4-1) and compound (4-1-4) 
are reacted to obtain compound (4-3). Compound (4-3) can be obtained by reacting 
compound (4-1) and compound (4-1-4) in the presence of a catalyst and a base. 
Examples of the catalyst include, for instance, palladium (I I) acetate, 

10 tetrakis(triphenylphosphine)palladium(0), dichlorobis(triphenylphosphine)palladium(ll), 
tris(dibenzylideneacetone) dipalladium(0) or the like. To obtain satisfactory results, 
a phosphorus ligand (for instance, triphenylphosphine, tri-ferf-butylphosphine or the 
like) may be added in the amounts of 0.25 equivalents to 1 .5 equivalents based on 
compound (4-1). Examples of the basic include, for instance, potassium carbonate, 

15 sodium carbonate, cesium carbonate, potassium fluoride, cesium fluoride, potassium 
phosphate, sodium hydroxide, barium hydroxide, potassium hydroxide or the like. 
The present reaction is preferably carried out under an inert gas atmosphere such as, 
for instance, nitrogen gas and argon gas. Examples of the solvent include, for 
instance, tetrahydrofuran, 1 ,4-dioxane, methanol, ethanol, toluene, water or the like. 

20 Depending on the reagent used, quaternary ammonium salt such as 
tetrabutylammonium bromide can be added. The catalyst is used in the amounts of 
0.05 equivalents to 0.3 equivalents based on compound (4-1). The base is used in 
the amounts of 2 equivalents to excess amount based on compound (4-1). The 
reaction temperature is from room temperature to reflux temperature, and the 

25 reaction time is from 30 minutes to 24 hours. 
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[Step 4-5] 

The present step is a step wherein compound (4-1) and compound (4-1-5) 
are reacted to obtain compound (4-4). Compound (4-4) can be obtained by reacting 
5 compound (4-1) and compound (4-1-5) in the presence of a catalyst and a base. 
Examples of the catalyst include, for instance, palladium (I I) acetate, 
tetrakis(triphenylphosphine)palladium(0), dichlorobis(triphenylphosphine)palladium(il), 
tris(dibenzylldeneacetone) dipalladium (0) or the like. Examples of the base include, 
for instance, triethylamine, N,N-diisopropylethylamine, pyridine or the like. 

10 Examples of the solvent include, for instance, tetrahydrofuran, acetonitrile, 
1,4-dioxane, N.N-dimethylformamide, N-methylpyrrolidinone, dimethylsulf oxide, 
toluene or the like. In addition, to obtain satisfactory results, 0.1 equivalents to 0.3 
equivalents of copper (I) iodide or tetrabutylammonium fluoride may be added based 
on compound (4-1). Compound (4-1-5) is used in the amounts of 1 equivalent to 5 

15 equivalents based on compound (4-1). The catalyst is used in the amounts of 0.05 
equivalents to 0.3 equivalents based on compound (4-1). The base Is used in the 
amounts of 2 equivalents to 5 equivalents based on compound (4-1). The reaction 
temperature is from room temperature to 150°C, and the reaction time is from 30 
minutes to 24 hours. 

20 

[Step 4-6] 

The present step is a step wherein a triple bond in compound (4-4) is 
reduced into a double bond to obtain compound (4-5). Compound (4-5) can be 
obtained using a catalyst such as, for instance. Lindlar catalyst, palladium-barium 
25 sulfate or the like, in a solvent such as, for instance, tetrahydrofuran, ethyl acetate, 
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acetonitrile, methanol, ethanol or the like, under hydrogen atmosphere. The 
preferable solvent is ethyl acetate. To obtain satisfactory results, 0.1 equivalents to 
1 equivalents of quinoline may be added based on compound (4-4). The catalyst is 
used in catalytic amount to excess amount based on compound (4-4). The reaction 
5 temperature is room temperature, the reaction time is from 15 minutes to 24 hours, 
and reaction pressure is from 1 atm to 4 atm. 

[Step 4-7] 

The present step is a step wherein compound (4-5) is reduced to obtain 
10 compound (4-6). Compound (4-6) can be obtained using a catalyst such as, for 
instance, palladium-carbon, Raney nickel, platinum dioxide or the like, in a solvent 
such as, for instance, tetrahydrofuran, ethyl acetate, acetonitrile, methanol, ethanol or 
the like, under hydrogen atmosphere. The catalyst is used In catalytic amount to 
excess amount based on compound (4-5). The reaction temperature is room 
15 temperature, the reaction time is from 5 minutes to 24 hours, and the reaction 
pressure is from 1 atm to 4 atm. 

[Step 4-8] 

The present step is a step wherein compound (4-4) is reduced to obtain 
20 compound (4-6). Compound (4-6) can be prepared by an analogous method to 
[Step 4-7]. 

[Step 4-9] 

The present step is a step wherein compound (4-1) and compound (4-1-6) 
25 are reacted to obtain compound (4-7). Compound (4-7) can be obtained by reacting 
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compound (4-1) and compound (4-1-6) in the presence of a catalyst and a base. 
Examples of the catalyst include, for instance, palladium (II) acetate , 
tetrakis(triphenylphosphine)palladium(0), dichlorobls(triphenylphosphine)palladlum(ll), 
tris(dibenzylideneacetone)dlpalladlum (0) or the like. Examples of the base include, 
5 for instance, triethylamine, N,N-diisopropylethylamine. N.N-dicyclohexylmethylamine 
or the like. Examples of the solvent Include, for Instance, acetonitrile, 
tetrahydrofuran, 1,4-dioxane, benzene, toluene, xylene, N,N-dimethylformamide, 
N-methylpyrrolidinone or the like. In addition, to obtain satisfactory results, 0.25 
equivalents to 1.5 equivalents of a phosphorus ligand (for instance, 

10 triphenylphosphine, tri-fert-butylphosphlne, 2-(di-fe/t-butylphosphino)biphenyl or the 
like) may be added based on compound (4-1). Compound (4-1-6) is used in the 
amounts of 1 equivalent to 4 equivalents based on compound (4-1). The catalyst is 
used in the amounts of 0.05 equivalents to 0.3 equivalents based on compound (4-1). 
The base is used in the amounts of 2 equivalents to 5 equivalents based on 

15 compound (4-1). The reaction temperature is from room temperature to 150'*C, the 
reaction time is from 5 minutes to 24 hours. 

[Step 4-10] 

The present step is a step wherein compound (4-7) is reduced to obtain 
20 compound (4-8). Compound (4-8) can be prepared by an analogous method to 
[Step 4-7]. 

[Preparation Method 4-2] Conversion of substituent on E in compound (I) -1 
[0085] 
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R°-SnBu3 (4-1-2) 




(4-9) 

HO— Ar^ 



(4-9) 
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[0086] 

[wherein A, X (with the proviso that the case where X represents a group represented 
by the formula -CH2-NH-(CH2)n- or a group represented by the formula 
5 -NH-CH2-(CH2)n- are excluded; n represents an integer from 0 to 3), E, Hal, R®, R'^\ 
R*'^, R^\ R^^, R^^, R^"*, R*\ V and Ar^ have the same meanings as defined above.] 

Compound (4-1-2), compound (4-1-3), compound (4-1-4), compound (4-1-5), 
compound (4-1-6), compound (1c-20-1) and compound (1c-10-1) which are 
commercially available products can be used as is, or they can also be prepared from 
10 commercially available products by a well known method. 

[Step 4-11] 

The present step is a step wherein compound (4-9) and compound (4-1-2) 
are reacted to obtain compound (4-10). Compound (4-10) can be prepared by an 
16 analogous method to [Step 4-2]. 

[Step 4-12] 

The present step is a step wherein compound (4-9) and compound (4-1-3) 
are reacted to obtain compound (4-10). Compound (4-10) can be prepared by an 
20 analogous method to [Step 4-3]. 

[Step 4-13] 

The present step is a step wherein compound (4-9) and compound (4-1 -4) 
are reacted to obtain compound (4-10). Compound (4-10) can be prepared by an 
25 analogous method to [Step 4-4]. 
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[Step 4-14] 

The present step is a step wherein compound (4-9) and compound (4-1-5) 
are reacted to obtain compound (4-11). Compound (4-11) can be prepared by an 

5 analogous method to [Step 4-5]. 

[Step 4-15] 

The present step is a step wherein a triple bond of compound (4-11) is 
reduced into a double bond to obtain compound (4-12). Compound (4-12) can be 
10 prepared by an analogous method to [Step 4-6]. 

[Step 4-16] 

The present step is a step wherein compound (4-12) is reduced to obtain 
compound (4-13). Compound (4-13) can be prepared by an analogous method to 
15 [Step 4-7]. 

[Step 4-17] 

The present step is a step wherein compound (4-11) is reduced to obtain 
compound (4-13). Compound (4-13) can be prepared by an analogous method to 
20 [Step 4-8]. 

[Step 4-18] 

The present step is a step wherein compound (4-9) and compound (4-1-6) 
are reacted to obtain compound (4-14). Compound (4-14) can be prepared by an 
25 analogous method to [Step 4-9]. 
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[Step 4-19] 

The present step is a step wherein compound (4-14) is reduced to obtain 
compound (4-15). Compound (4-15) can be prepared by an analogous method to 
5 [Step 4-10]. 

[Step 4-20] 

The present step is a step wherein compound (4-9) and compound (1c-20-1) 
are reacted to obtain compound (4-16). Compound (4-16) can be obtained by 

10 reacting compound (4-9) and compound (1c-20-1) in a solvent such as, for instance, 
tetrahydrofuran. benzene, toluene, xylene or the like, in the presence of a catalyst 
such as for instance, tris(dibenzylideneacetone)dipalladium(0), 
dichloro(1,1'-bis(diphenylphosphino)ferrocene)palladium(ll), palladium(ll) acetate, a 
phosphorus ligand such as, for instance. 2,2-bis(diphenylphosphino)-1,1'-binaphthyl, 

15 and a base such as, for instance, sodium fert-butoxide. Compound (1c-20-1) is 
used in the amounts of 1 equivalent to 3 equivalents based on compound (4-9). 
Catalyst is used in the amounts of 0.05 equivalents to 0.3 equivalents based on 
compound (4-9). The base is used in the amounts of 1.5 equivalent to excess 
amount based on compound (4-9). The phosphorus ligand is used in the amounts 

20 of 0.25 equivalents to 1.5 equivalents based on compound (4-9). The reaction 
temperature is 50X to reflux temperature, and the reaction time is from 1 hour to 48 
hours. 



25 



[Step 4-21] 

The present step is a step wherein compound (4-9) and compound (1c-10-1) 
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are reacted to obtain compound (4-17). Compound (4-17) can be obtained by 
reacting compound (4-9) and compound (1c-10-1) in a solvent such as, for instance, 
tetraliydrofuran. toluene or the like, in the presence of a catalyst such as, for instance, 
copper(l) chloride, copper(l) iodide or the like, and a base such as, for Instance, 

5 potassium carbonate, cesium carbonate, potassium phosphate, pyridine or the like. 
Compound (1c-10-1) is used in the amounts of 1 equivalent to 3 equivalents based 
on compound (4-9). Catalyst Is used in the amounts of 0.5 equivalents to 3 
equivalents based on compound (4-9). The base is used in the amounts of 2 
equivalents to 10 equivalents based on compound (4-9). The reaction temperature 

10 is 50°C to reflux temperature, and the reaction time is from 1 hour to 48 hours. 

Other method for [Step 4-20] and [Step 4-21] 

When E represent a furyl group or a thienyl group, compound (4-16) or 
compound (4-17) can be obtained respectively by reacting compound (4-9) and 

15 compound (1c-20-1) or compound (1c-10-1) in a solvent such as, for instance, 
dimethylsulfoxide, N-methylpyrrolidone or the like, in the presence of a catalyst such 
as, for instance, copper(l) chloride or the like, a base such as, for Instance, cesium 
carbonate and 2.2,6,6-tetramethyl-3,5-heptanedione. Compound (1c-20-1) or 
compound (1c-10-1) Is used in the amounts of 1 equivalent to 3 equivalents based on 

20 compound (4-9). The catalyst is used in the amounts of 0.5 equivalents to 3 
equivalents based on compound (4-9). The base is used in the amounts of 2 
equivalents to 10 equivalents based on compound (4-9). The reaction temperature 
is SO'^C to reflux temperature, and the reaction time is from 1 hour to 24 hours. 

25 
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[Preparation Method 4-3] Conversion of substituent on E in compound (i) -2 
[0087] 

(4-18) 
(4-18) 

[0088] 

5 [wherein A, X (with the proviso that the cases where X represents a group 
represented by the formula -CH2-NH-(CH2)n-or a group represented by the formula 
-NH-CH2-(CH2)n- are excluded; n represents an integer from 0 to 3), E, R^, Hal, 
p1 and V have the same meanings as defined above.] 

Compound (4-18-1) and compound (1c-26-1) which are commercially 
10 available products can be used as is, or they can also be prepared from commercially 
available products by a well known method. 

[Step 4-22] 

The present step is a step wherein compound (4-18) and compound (4-18-1) 
15 are reacted to obtain compound (4-19). Compound (4-19) can be obtained by 
reacting compound (4-18) and compound (4-18-1) in the presence of a catalyst and a 
base. Examples of the catalyst include a cuprous catalyst such as, for instance, 
copper (II) acetate. Examples of the base include, for instance, triethylamine, 
N,N-diisopropylethylamine or the like. Examples of the solvent include, for instance, 
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[step4-22] 



Hal-(CHR^^)prV 
(lc-26-1) 
[step4-23] 




(4-19) 




E^O— (CHRW^)pi^V 
(4-20) 
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dichloromethane, tetrahydrofuran, toluene or the like. It is preferable to use 
dichloromethane. The present reaction Is preferably carried out in the presence of 
oxygen. To obtain satisfactory results, molecular sieves 4A may be added. 
Compound (4-18-1) is used In the amounts of 1 equivalent to 4 equivalents based on 
5 compound (4-18). The catalyst is used in the amounts of 0.1 equivalents to 0.3 
equivalents based on compound (4-18). The base is used in the amounts of 2 
equivalents to excess amount based on compound (4-18). The reaction 
temperature is from room temperature to SO^'C, the reaction time is from 24 hours to 
5 days. 

10 

[Step 4-23] 

The present step is a step wherein compound (4-18) and compound 
(lc-26-1) are reacted to obtain compound (4-20). Compound (4-20) can be 
obtained by reacting compound (4-18) and compound (lc-26-1) in a solvent such as, 

15 for instance, N,N-dimethylformamide, N-methylpyrrolidinone. tetrahydrofuran or the 
like, in the presence of a base such as, for instance, potassium carbonate, cesium 
carbonate, sodium hydride or the like. To obtain satisfactory results, a catalytic 
amount of sodium iodide or potassium iodide may be added. The reaction 
temperature is from room temperature to 160'*C. and the reaction time is from 10 

20 minutes to 48 hours. 

Another method is based on the technique that uses the Mitsunobu reaction. 
Compound (4-20) can be obtained by reacting compound (4-18), compound 
(lc-26-1), triphenylphosphine and diethyl azodicarboxylate or diisopropyl 
azodicarboxylate in a solvent such as, for instance, dichloromethane, tetrahydrofuran 

25 or the like. Compound (lc-26-1) is used in the amounts of 1 equivalent to 1.5 

111 



E0006 UP25W/KAN 



equivalents based on compound (4-18). Triphenylphosphine is used In tlie amounts 
of 1 equivalent to 1.5 equivalents based on compound (4-18). Diethyl 
azodicarboxylate or diisopropyl azodicarboxylate is used in the amounts of 1 
equivalent to 1.5 equivalents based on compound (4-18). The reaction temperature 
5 is from room temperature to reflux temperature, and the reaction time is from 5 
minutes to 24 hours. 



[Preparation Method 4-4] Conversion of substituent on A in compound (I) (with the 
proviso that A represents an aromatic 5- to 10-membered heterocyclic group 
10 containing at least 1 nitrogen atom) - 2 
[0089] 

(4-1) (4-21) 
[0090] 

[wherein A, X (with the proviso that the cases where X represents a group 
15 represented by the formula -CH2-NH-(CH2)n- or a group represented by the formula 
-NH-CH2-(CH2)n- are excluded; n represents an integer from 0 to 3), E and Hal have 
the same meanings as defined above; and R® are the same or different from each 
other, and represent Ci^ alkyi groups.] 



20 [Step 4-24] 

The present step is a step wherein compound (4-1) and compound (4-24-1) 
are reacted to obtain compound (4-21). The present reaction is preferably carried 
out under an inert gas atmosphere; the solvent for use varies depending on the 
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Starting materials and reagents used; for instance, N-methylpyrrolidinone, 
1 .4-dioxane or the like can be used. Examples of the catalyst include, for instance, 
palladium(ll) acetate, tetrakis(triphenylphosphine)palladium(0), 

dichlorobis(triphenylphosphine)palladium(ll) or 
5 tris(dibenzylideneacetone)dipalladium{0) or the like. To obtain satisfactory results, 
of phosphorus ligand, preferably. for instance, triphenylphosphine, 
tri-fe/f-butylphosphine, diphenylphosphino ferrocene or the like may be added. 
Compound (4-24-1) is used in the amounts of 1 equivalent to 10 equivalents based 
on compound (4-1). The catalyst is used in the amounts of 0.001 equivalents to 0.2 
10 equivalents based on compound (4-1). The phosphorus ligand is used in the 
amounts of 0.001 equivalents to 0.4 equivalents based on compound (4-1). The 
reaction temperature is from room temperature to reflux temperature, and the 
reaction time is from 10 minutes to 24 hours. 



15 [Preparation Method 4-5] Conversion of substituent on E in compound (I) -3 
[0091] 

(4-9) (4-22) 
[0092] 

[wherein A, X (with the proviso that the cases where X represerrts a group 
20 represented by the formula -CH2-NH-(CH2)n-or a group represented by the fornrjula 
-NH-CH2-(CH2)n- are excluded; n represents an integer from 0 to 3), E, Hal, R** and 
have the same meanings as defined above.] 
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[Step 4-25] 

The present step is a step wherein compound (4-9) and compound (4-24-1) 
are reacted to obtain compound (4-22). Compound (4-22) can be prepared by an 
analogous method to [Step 4-24]. 



10 



(Preparation method for compound (4-24-1)) 
[0093] 

[step4-24-3] 



HO Sn(R^)3 
(4-24-3) 



L^^Sn(R^)3 

(4-24^) 



[step4-24-2] 



HSn(R^)3 
(4-24-2) 



R^O^Hal 
(4-24-5) 

[step4-24-1] 



R®OH 
(4-24-6) 



[step4-24-4] 



R©0"^Sn(R^)3 
(4-24-1) 



[0094] 

[wherein L, and have the same meanings as defined above.] 

Compound (4-24-2), compound (4-24-5) and compound (4-24-6) which are 
commercially available products can be used as is, or they can also be prepared from 
commercially available products by a well known method. 



15 [Step 4-24-1] 

The present step is a step wherein compound (4-24-2) and compound 
(4-24-5) are reacted to obtain compound (4-24-1). Compound (4-24-1) can be 
obtained in a solvent such as, for instance, tetrahydrofuran, by abstracting a 
hydrogen atom from compound (4-24-2) with a strong base such as for instance, 
20 lithium diisopropyl amide, and then reacting with compound (4-24-5). Examples of 
compound (4-24-5) include, for instance, chloromethyl ethyl ether, chloromethyl 
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benzyl ether or the like. The strong base is used in the amounts of 1 equivalent to 2 
equivalents based on compound (4-24-2). Compound (4-24-5) is used in the 
amounts of 1 equivalent to 2 equivalents based on compound (4-24-2). The 
reaction temperature is from -78**C to reflux temperature, and the reaction time is 
5 from 1 hour to 24 hours. 

[Step 4-24-2] 

The present step is a step wherein compound (4-24-2) and a formaldehyde 
equivalent are reacted to obtain compound (4-24-3). Compound (4-24-3) can be 

10 obtained in a solvent such as, for instance, tetrahydrofuran, by abstracting an 
hydrogen atom from compound (4-24-2) with a base such as, for instance, lithium 
diisopropyl amide, and then reacting with paraformaldehyde. The strong base is 
used in the amounts of 1 equivalent to 2 equivalents based on compound (4-24-2). 
The formaldehyde equivalent is used in the amounts of 1 equivalent to 2 equivalents 

15 based on compound (4-24-2). The reaction temperature is -78°C to reflux 
temperature, and the reaction time is from 1 hour to 24 hours. 

[Step 4-24-3] 

The present step is a step wherein a hydroxyl group of compound (4-24-3) is 
20 converted into a leaving group to obtain compound (4-24-4). 

When L represents a methane sulfonyloxy group, a p-toluenesulfonyloxy 
group, or the like, compound (4-24-4) can be obtained in a solvent such as, for 
instance, dichloromethane, by reacting compound (4-24-3) and a sulfonyl halide such 
as methane sulfonyl chloride or p-toluenesulfonyl chloride, in the presence of an 
25 organic base such as, for instance, triethylamine. The organic base is used in the 

115 



E0006 UP25W/KAN 

amounts of 1 equivalent to 3 equivalents based on compound (4-24-3). The sulfonyl 
halide is used in the amounts of 1 equivalent to 2 equivalents based on compound 
(4-24-3). The reaction temperature is from O^^C to reflux temperature, and the 
reaction time is from 10 minutes to 24 hours. 
5 When L represents a bromine atom or an iodine atom, compound (4-24-4) 

can be obtained in a solvent such as, for instance, dichloromethane, by action of a 
halogenation agent such as, for instance, carbon tetrabromide, N-bromosuccinimide 
or N-iodosuccinimide on compound (4-24-3), in the presence of triphenylphosphine. 
Triphenylphosphine is used in the amounts of 1 equivalent to 2 equivalents with 
10 based on compound (4-24-3). The halogenation agent is used in the amounts of 1 
equivalent to 2 equivalents with respect to compound (4-24-3). The reaction 
temperature is from 0°C to room temperature, and the reaction time is from 10 
minutes to 24 hours. 

15 [Step 4-24-4] 

The present step is a process wherein compound (4-24-4) and compound 
(4-24-6) are reacted to obtain compound (4-24-1). Compound (4-24-1) can be 
obtained in a solvent such as for instance, N,N-dimethylformamide, abstracting a 
hydrogen atom from compound (4-24-4) using a base such as, for instance, sodium 
20 hydride, and reacting with compound (4-24-6). Compound (4-24-6) is used in the 
amounts of 1 equivalent to 10 equivalents based on compound (4-24-4). The base 
is used in the amounts of 1 equivalent to 10 equivalents based on compound (4-24-4). 
The reaction temperature is from O^^C to reflux temperature, and the reaction time is 
from 1 0 minutes to 24 hours. 

25 
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[Examples] 

The compounds according to the present invention can be prepared by a 
method described in, for Instance, the following Preparation Examples and Examples. 
With the proviso that these are illustrative, and that the compounds according to the 
5 present invention is not to be limited in any way to the following specific examples. 

Preparation Example A-1 . 2-Amino-6-chloro-nicotlnic acid 

To liquid ammonia (approximately 20mL) was added 2,6-dichloro-nicotinlc 
acid (0.38g, 2mmol) and copper(l) iodide (720mg, 3.8mmol) at -78''C in a sealed tube, 

10 and the solution was heated for 25 hours (the temperature of the oil bath was HS^'C). 
The temperature of the oil bath was raised to 125''C, which was further heated for 14 
hours 30 minutes. The reaction mixture was allowed to room temperature, and 
ammonia was evaporated. Methanol was added, insoluble matter was removed by 
filtration, and the filtrate was concentrated to obtain the title compound (0.25g, 

15 1 .45mmol, 72%) as a solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 6.63 (1H. d. J=8.0 Hz), 7.55 (2H, brs), 8.02 
(1H, d, J=8.0 Hz). 

Preparation Example A-2. 2-Amino-nicotinic acid methyl ester 

20 2-Amino-nicotinic acid (10.0g, 72,4mmol) was dissolved in a mixed solution 

of methanol (200mL) and sulfuric acid (lOmL), and the solution was stirred under 
reflux for 35 hours. A saturated aqueous solution of sodium bicarbonate was added 
to the reaction solution at 0°C, which was extracted with ethyl acetate, the organic 
layer was washed with brine and dried over anhydrous magnesium sulfate. The 

25 solvent was evaporated in vacuo, the residue was purified by NH silica gel column 
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chromatography to obtain the title compound (5.26g, 34.6mmol. 48%) as a white 
solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.89 (3H. s), 6.63 (1H, ddd, J=1.1, 4.8. 7.7Hz). 
8.13 (1H, dd. J=1.6, 7.7Hz), 8.22 (1H, dd, J=1.8, 4.8Hz). 

5 

Preparation Example A-3. 2-Amino-5-nitro-nicotinic acid methvl ester 

2-Amino-nicotinic acid methyl ester (I.OOg, 6.57mmol) described in 
Preparation Example A-2 was dissolved at 0°C in a mixed solution of nitric acid 
(0.7mL) and sulfuric acid (2.6mL), which was stirred at O^C for 40 minute and at room 

10 temperature for 19 hours, then, further stirred at 70'*C for 4 hours. A saturated 
aqueous solution of sodium bicarbonate was added to the reaction solution at 0°C, 
which was extracted with ethyl acetate and tetrahydrofuran, the organic layer was 
washed with brine and dried over anhydrous magnesium sulfate. The solvent was 
evaporated in vacuo. Methanol was added to the residue, the precipitated solid was 

15 filtered to obtain the title compound (459mg, 2.33mmol, 35%) as a white solid. 

'H-NMR Spectrum (DMSO-de) 6(ppm) : 3.86 (3H, s). 8.14 (1H. brs). 8.62 (1H. brs). 
8.68 (1H, d. J=2.7Hz), 9.04 (1H, d. J=2.9Hz). 

Preparation Example A-4. 2-Amino-6-chloronlcotlnic acid 

20 Tris(2-(2-methoxyethoxy)ethyl)amine (3.0mL, 9.4mmol) was added to a 

mixture of 2,6-dichloronicotinic acid (40g (90%purity). 0.19 mol), acetamide (80g, 
1.4mol), potassium carbonate (78g, 0.56mol), copper(l) chloride (0.93g, 9.4mmol) 
and xylene (80mL), which was stirred overnight at 145*C. After cooling, copper(l) 
chloride (0.46g, 4.6mmol) was added to the reaction solution, which was stirred 

25 overnight at 1 45°C. After cooling the reaction solution to 1 05°C, water (1 OOmL) was 
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added, the solution was stirred for 1 hour at the same temperature, and cooled down 
to room temperature. 5N hydrochloric acid (150mL) was added, the solution was 
neutralized with a citric acid aqueous solution, then, ethyl acetate was added, and the 
solution was filtered through Celite pad. The organic layer was washed with brine, 
5 then, the solvent was evaporated in vacuo. The residue was purified by silica gel 
column chromatography (ethyl acetate), recrystallization by the ethyl acetate-hexane 
was carried out to obtain the title compound (1 .4g, 8.3mmol, 4.5%) as white crystal. 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 6.61 (1H, d, J=8,1Hz). 7.53 (2H, brs), 8.01 
(1H, d. J=8.1Hz). 

10 

Preparation Example A-5. 2-Amino-6-(2-hydroxy'ethoxv)-nicotinic acid 

To ethyleneglycol (0.50mL) was added sodium hydride (70mg, 1 .7mmol, 60% 
in oil), catalytic amount of copper(l) iodide and 2-amino-6-chloronicotinic acid (30mg, 
0.17mmol). which was stirred for 3 hours at 110X, then, further stirred overnight at 
15 80X. After cooling, water, diethyl ether and aqueous ammonia was added to the 
reaction solution, which was then partitioned, the aqueous layer was neutralized with 
citric acid, then, extracted with dichloromethane. The organic layer was washed 
with brine, then dried over anhydrous magnesium sulfate. The solvent was 
evaporated in vacuo to obtain the title compound (14mg). 

20 

Preparation Example A-6, 2-Amino-6-ethoxv-nicotinic acid 

The title compound (35mg) was obtained from ethanol (0.50mL) and 
2-amino-6-chloro-nicotinic acid (30mg, 0.17mmol) according to an analogous method 
to Preparation Example A-5. 

25 
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Preparation Example A-7. 2-Amino-6'isopropoxy-nicotinic acid 

Tlie title compound (60mg) was obtained from isopropanol (O.SOmL) and 
2-amino-6-chloro-nicotinic acid (30mg, 0.17mmol) according to an analogous method 
to Preparation Example A-5. 

5 

Preparation Example A-8. 2-Amino-6-chloro-nicotinic acid methyl ester 

To methanol (50mL) were added concentrated sulfuric acid (25mL) and 
2-amino-6-chloro-nicotinic acid (4.3g, 25mmol) described in Preparation Example A-1 
(or A-4) on an ice bath, which was stirred at yo^'C for 5 hours. After cooling, an 
10 aqueous solution of sodium bicarbonate (90g) was added to neutralize. The 
resulting solid was filtered to obtain the title compound (3.2g, 17mmol, 68%) as a 
light brown solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.88(3H. s). 6.62(1H. d, J=8.2Hz). 8.05(1H, d. 
J=8.1Hz). 

15 

Preparation Example A-9. Tributyl-methoxymethyl-stannane 

To a mixture of diisopropylamine (9.4mL,67mmol) and tetrahydrofuran 
(150mL) was added n-butyl lithium (2.4M n-hexane solution, 25mL, 61mmol) 
dropwise at -78°C, which was stirred for 30 minutes at the same temperature. 

20 Tributyltin hydride (16mL, 61mmol) was added dropwise at the same temperature, 
the solution was then stirred for 30 minutes on ice. The reaction solution was 
brought to -78°C, chloromethyl methyl ether (4.6mL, 61 mmol) was added dropwise 
thereto, the solution was then gradually warmed to room temperature. Water 
(lOOmL) was added to the reaction solution, which was then extracted with diethyl 

25 ether (300mL). The organic layer was washed with brine, then, evaporated in vacuo. 
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The residue was purified by neutral silica gel column chronnatography (heptane / 
ethyl acetate = 30/1), and the title compound (18g, 0.52mmol, 86%) was obtained 
as a colorless oil. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 0.88-0.93(1 5H, m), 1.26-1.35(6H, m), 
5 1 .47-1 .55(6H. m) , 3.30(3H, s), 3.71 (2H. t, J=6.8H2). 

Preparation Example A-10. 2-Amino-6-methoxymethyl-nicotinic acid methvl ester 

A mixture of 2-amino-6-chloro-nicotinic acid methyl ester described in 
Preparation Example A-8 (1.4g, 7.6mmol), tributyl-methoxymethyl-stannane (3.1 g. 

10 aimmol) described in Preparation Example A-9. 

tetrakis(triphenylphosphine)palladium (440mg. 0.38mmol) and N-methylpyrrolidinone 
(20mL) was stirred at 130°C for 3.5 hours. The reaction solution was allowed to 
cool, an aqueous solution of potassium fluoride and ethyl acetate were added thereto 
on an ice bath, followed by filtering through Celite pad. The organic layer was 

15 washed with brine, then, evaporated in vacuo. The residue was purified by silica gel 
column chromatography (heptane / ethyl acetate=3/1), and the title compound (0.93g, 
4.7mmol, 63%) was obtained as a light brown oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.47(3H. s) , 3.88(3H, s) . 4.41 (2H, s) . 6.74(1 H, 
d. J=7.9Hz) . 8.1 4(1 H, d. J=7.9Hz). 

20 

Preparation Example A-11. 2-Amino-6'methoxymethvl-nicotinic acid 

Lithium hydroxide monohydrate (1 .2g, 29mmol) was added to a mixture of 
2-amino-6-methoxymethyl-nicotinic acid methyl ester described in Preparation 
Example A-10 (2.9g, ISmmol), tetrahydrofuran (30mL), methanol (7.5mL), and water 
25 (7.5mL), which was then stirred overnight at room temperature. Acetic acid (1 .7mL, 
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29nnmol) was added to the reaction solution and tlie solvent was evaporated in vacuo. 
After filtration using silica gel (methanol/ ethyl acetate=1/3) and the solvent was 
evaporated in vacuo, the residue was washed with water, and the title compound 
(2.1g,12mmol,80%) was obtained as a pale yellow solid. 
5 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.32(3H, s) , 4.29(2H. s) , 6.61 (1H, d. 
J=7.9Hz) , 7.16(2H, br s) , 8.02(1H. d, J=7.9H2). 

Preparation Example A-1 2. 2-(2-Cvanoethyl)-3.3-diaminopropenoic acid ethvl ester 

(1-Ethoxyformimidoyl) 1 -acetic acid ethyl ester hydrochloride (50g, 0.26mol) 

10 was suspended in an ammonia-ethanol solution (300mL; prepared by saturating 
ethanol with ammonia gas at room temperature), which was then stirred at room 
temperature for 4 hours. After the reaction was completed, the precipitated salt was 
removed by filtration, and the filtrate was concentrated in vacuo at room temperature 
to reach 1/3 of the amount. Hydrochloric acid-methanol (130mL; hydrochloric acid 

15 content:7.5%) was added to this filtrate, the solution was then concentrated under a 
reduced pressure to obtain 3,3-diamino-acrylic acid ethyl ester hydrochloride (40g, 
0.24mol, 92%) as a solid. 

The resulting 3,3-diamino-acrylic acid ethyl ester hydrochloride (2.2g, 
13.2mmol) was suspended in tetrahydrofuran (40mL). triethylamine (2mL, 14.3mmol) 

20 and acrylonitrile (1.2mL, 19.3mmol) were added thereto, and the solution was 
refluxed for 6 hours. After the reaction was completed, the resulting triethylamine 
hydrochloride was filtered, and the filtrate was concentrated to obtain the title 
compound (0.6g, 3.3mmol, 25%). 

^H-NMR Spectrum (CDCI3) 6(ppm) :1.26 (3H, t. J=7.2Hz), 2.42-2.49 (2H, m), 
25 2.50-2.57 (2H, m), 4.12 (2H. q, J=7.2Hz). 4.22 (2H, brs), 6.45 (2H, brs). 
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Preparation Example A-13. 2,6-Diamino-4.5-dihydronicotinic acid ethvl ester 

A solution of 2-(2-cyanoethyl) 3,3-diaminopropenoic acid ethyl ester 
described in Preparation Example A-12 (0.55g, Smmol) in tetrahydrofuran (7mL) was 
5 added dropwise to a suspension of sodium hydride (208mg, 5.2mmol, 60% in oil) in 
tetrahydrofuran (7m L), and the solution was stirred for 19 hours 20 minutes under 
reflux. After the reaction was completed, the reaction solution was poured into an 
ice water, which was then extracted with ethyl acetate. The organic layer was dried 
over anhydrous magnesium sulfate, then, concentrated to obtain the title compound 
10 as a crude product (0.1 88g, 1 mmol, 34%). 

^H-NIVIR Spectrum (CDCI3) 6(ppm) :1.27 (3H, t, J=7.2Hz). 2.28-2.34 (2H, m). 
2.46-2.52 (2H, m), 4.14 (2H, q, J=7.2Hz). 

Preparation Example A-1 4. 2.6-Diamino-nicotinic acid ethvl ester 
15 To a solution of 2,6-diamino-4,5-dihydronicotinic acid ethyl ester described in 

Preparation Example A-13 (4.5g, 24.6mmol) in tetrahydrofuran (300mL) was added 
2,3-Dichloro-5,6-dicyano-1,4-benzoquinone (5.6g, 24.7mmol), which was then stirred 
for 40 minutes at room temperature. The residue obtained by concentrating the 
reaction solution was then purified by NH silica gel column chromatography (ethyl 
20 acetate) to obtain a solid of the target compound. This solid was washed with 
hexane and dried to obtain the title compound (3.1 g, 17.1 mmol, 69.5%). 
'H-NMR Spectrum (CDCI3) 6(ppm) :1.35 (3H. t, J=7.2H2), 4.27 (2H. q. J=7.2Hz). 4.60 
(2H. brs), 5.82 (1H, d. J=8.4Hz), 7.90 (1H, d, J=8.4Hz). 



25 Preparation Example A-1 5. 2.6-Diamino-niCQ tinic acid 
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2,6-Diamino-nicotinic acid ethyl ester described in Preparation Example A-14 
(2g, 11mmol) was dissolved in ethanol (15mL), an aqueous solution of 1N sodium 
hydroxide (15mL) was added thereto, followed by stirring for 2 hours under reflux. 
The reaction solution was allowed to room temperature, ethanol was then removed 
5 by evaporation, the residue was cooled on an ice bath, then neutralized with 1N 
hydrochloric acid. The precipitated solid was collected by filtration, washed with 
water, then, dried to obtain the title compound (1.72g, 11mmol, quantitatively). 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 5.70 (1H, d, J=8.4Hz), 6.31 (2H, brs), 
6.58-7.12 (1H, brs), 7.62 (1H, d, J=8.4Hz). 

10 

Preparation Example A-1 6. 2-AminQ-6-vinyl-nicotinic acid methyl ester 

2-Amino-6-chloro-nicotinic acid methyl ester (2.95g, 15.8mmol), vinyl 
tri-n-butyltin (5.01 g, 15.8mmol) and tetrakis(triphenylphosphine)palladium(0) (1.83g, 
1.58mmol) were suspended in xylene (15mL). and heated for 1 hour at 130°C. The 

15 reaction mixture was allowed to room temperature, water and ethyl acetate were 
added thereto, this mixture was filtered through Celite pad, then, the filtrate thereof 
was partitioned. The organic layer was separated, the solvent was evaporated in 
vacuo, and the residue was purified by silica gel column chromatography to obtain 
the title compound (1 .87g, 10.5mmol, 66%) as a white solid. 

20 ^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.81 (3H, s), 5.54 (1H, dd. J=1.6, 10.4 Hz). 
6.24 (1H, dd, J=1.6, 17.2 Hz), 6.65 (IH, dd. J=10.4, 17.2 Hz), 6.76 (1H. d. J=8.0 Hz). 
7.16 (IH, brs), 8.04 (IH, d, J=8.0 Hz). 



Preparation Example A-1 7. 2-Amino-6-(2-cyanoethvn-nicotinic acid methyl ester 
25 To a solution of 2-amino-6-vinyl-nicotinic acid methyl ester (760mg, 
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4.26mmol) in tetrahydrofuran (76mL) was added a solution of diethyl aluminum 
cyanide in toluene (12.8mU 12.8mmol) dropwise under sodium chloride - an ice bath 
cooling, at an internal temperature of -S^'C or below, then, the solution was gradually 
allowed to room temperature and stirred overnight. The reaction solution was 
6 partitioned into an aqueous solution of saturated ammonium chloride and ethyl 
acetate. This organic layer was separated, washed with brine and dried over 
anhydrous magnesium sulfate. The solvent was evaporated in vacuo, the residue 
was purified by silica gel column chromatography, and the title compound (180mg, 
0.878mmol, 21%) was obtained as a yellow oil. 
10 ^H-NMR Spectrum (CDCI3) fl(ppm) : 2.80 (2H. t. J=7.2 Hz), 2.97 (2H, t. J=7.2 Hz). 
3.88 (3H, s), 6.53 (1H, d, J=8.0 Hz) 8.07 (1H, d, J=8.0 Hz). 

Preparation Example A-1 8. 2-Amino-6-(2-cyanoethyn-nicotinic acid 

To a solvent mixture of 2N-sodium hydroxide aqueous solution (5mL) and 
15 methanol (5mL) was added 2-amino-6-(2-cyanoethyl)-nicotinic acid methyl ester 

(90mg. 0.439mmol), and the solution was stirred for 18 hours at room temperature. 

This mixed solution was neutralized with 5N-hydrochloric acid, then, extracted with 

ethyl acetate. This organic layer was dried over anhydrous magnesium sulfate, then, 

the solvent was evaporated in vacuo, and the title compound (68mg, 0.355mmol, 
20 81%) was obtained as a yellowish brown solid. 

'H-NMR Spectrum (DMSO-de) 6(ppm) : 2.86 (4H. bs), 6.54 (1H, d, J=8.0Hz), 7.18 

(2H. bs), 7.98 (1H, d, J=8.0Hz). 



Preparation Example A-1 9. 2-Amino-6-(2-ethoxy-vinyl)'nicotinic acid methvl ester 
25 To a solution of ethyl ethynyl ether (3.6g, 25.7mmol) in tetrahydrofuran 
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(lOmL) was added catechol borane (3.08g, 25.7mmol) on an ice bath. Immediately, 
the cold bath was removed, the reaction mixture was allowed to room temperature, 
and then, the solution was stirred for 1 .5 hours under reflux. This reaction mixture 
was allowed to room temperature. To this mixture solution were added 

5 2-amino-6-chloro-nicotinic acid methyl ester (1.6g, 8.57mmol), sodium hydroxide 
powder (1 .1 3g, 28.3mmol), tetrakis(triphenylphosphine)palladium(0) (0.99g, 
0.857mmol) and dioxane (20mL), which was then stirred for 2 hours under reflux. 
The reaction mixture was allowed to room temperature, and partitioned into water 
and ethyl acetate. The organic layer was separated, the solvent was evaporated in 

10 vacuo, the residue was purified by silica gel column chromatography, and the title 
compound (1 .30g, 5.85mmol, 68%) was obtained as a brown solid. 
'H-NMR Spectrum (DMSO-de) 6(ppni) :1.27 (3H, t. J=7.2 Hz), 3.77 (3H, s), 3.95 (2H. 
q. J=7.2 Hz), 5.75 (1H, d. J=12.8 Hz), 6.49 (1H, d, J=8.4 Hz), 7.02 (2H, brs), 7.63 (1H, 
d. J=12.8Hz), 7.89 (1H, d, J=8.4Hz). 

15 

Preparation Example A-20. 2-AminO"6-(2-hydroxy-ethvh-nicotinic acid methvl ester 

2-Amino-6-(2-ethoxy-vinyl)-nicotinic acid methyl ester (1.07g, 4,81 mmol) was 
dissolved in 5N-hydrochloric acid (25mL), ethanol (20mL) and tetrahydrofuran (5mL), 
and the solution was stirred for 3 hours under reflux. This reaction mixture was 

20 allowed to room temperature, and neutralized with a aqueous solution of saturated 
sodium bicarbonate, then, sodium borohydride (1g, 26.5mmol) was added to this 
reaction mixture, which was then stirred for 20 minutes at room temperature. Ethyl 
acetate was added thereto, followed by filtrating through Celite pad. This filtrate was 
partitioned. This organic layer was separated, the solvent was evaporated in vacuo, 

25 the residue was purified by silica gel column chromatography, and the title compound 
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(350mg, 1 .92mmol, 40%) was obtained as a brovym oil. 

^H-NIVIR Spectrum (DiVISO-ds) 6(ppm) : 2.72 (2H. t. J=6.8 Hz), 3.71 (2H, q, J=6.8Hz), 
3.79 (3H, s), 4.66 (1H, t, J=6.8Hz), 6.53 (1H, d, J=8.0 Hz), 7.12 (2H. brs). 7.95 (1H, d. 
J=8.0Hz). 

5 

Preparation Example A-21 . 2-Amino-6-r2-fiuQro-ethvl^nlcotinic acid methvl ester 

A solution of (bis(2-methoxyethyl)amino)sulfurtrifluoride (2.39g, 10.8mmol) in 
diciilorometliane (30mL) was cooled with a dry ice-methanol bath, and 
2-amino-6-(2-hydroxyethyl)-nicotinic acid methyl ester (50mg, 0.255mmol) was 

10 added thereto dropwise. After dropwise addition the cold bath was immediately 
removed, and the solution was gradually allowed to room temperature. Water and 
ethyl acetate were added to the reaction solution, which was then partitioned. The 
organic layer was separated, the solvent was evaporated in vacuo, the residue was 
purified by silica gel column chromatography, and the title compound (4mg, 

15 0.020mmol, 7.9%) was obtained as a white solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.97 (2H, td, J=6.0, 26.0 Hz), 3.80 (3H, s), 
4.77 (2H, td, J=6.0, 47.2 Hz), 6.58 (1H, d, J=8.0 Hz), 7.16 (2H, bs), 8.00 (1H, d, 
J=8.0 Hz). 

20 Preparation Example A-22. 2-AminQ-6-(2-fluoro-ethvh-nicotinic acid 

2-Amino-6-(2-fluoro-ethyl)-nicotinic acid methyl ester (77mg, 0.387mmol) was 
dissolved in an aqueous solution of 2N sodium hydroxide (5mL) and methanol (5mL), 
and the solution was stirred for 20 minutes at room temperature. This mixture 
solution was neutralized with 5N hydrochloric acid, then, extracted with ethyl acetate. 
25 The organic layer was separated, the solvent was evaporated in vacuo, and the title 
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compound (64mg. 0.348mmol ,90%/65% purity) was obtained as a white solid. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.97 (2H. td. J=6.0, 26.0 Hz), 4.77 (2H, td. 
J=6.0, 47.2 Hz), 6.57 (1H, d. J=8.0 Hz), 7.98 (1H, d, J=8.0 Hz). 

5 Preparation Example A-23. Tributyl-ethoxvmetliyl-stannane 

The title compound (2.8g. 8.0mmol. 67%) was obtained as a colorless oil 
from chloromethyl ethyl ether (1.1 mL, 12mmol) according to an analogous method to 
Preparation Example A-9. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 0.87-0.92(1 5H, m), 1.16(3H, t, J=7.0Hz). 
10 1 .26-1 .35(6H, m), 1 .43-1 .55(6H. m), 3.36(2H. q, J=7.0Hz). 3.74(2H. t J=6.5Hz). 

Preparation Example A-24. 2-Amino-6-ethoxvmethyl-nicotinic acid methyl ester 

The title compound (0.35g, 1.7mmol, 39%) was obtained as a pale yellow 
solid from tributyl-ethoxymethyl-stannane (2.0g, 6.3mmol) described in Preparation 
15 Example A-23 and 2-amino-6-chloro-nicotinic acid methyl ester described in 
Preparation Example A-8 (0.80g, 4.3mmol) according to an analogous method to 
Preparation Example A-10. 

^H-NMR Spectrum (CDCI3) 6(ppm) :1.28(3H, t, J=7.0Hz). 3.61(2H, q, J=7.0Hz). 
3.88(3H, S), 4.45(2H, s), 6,41(2H, br s), 6.78(1H, d. J=7.9Hz), 8.13(1H, d, J=8.1Hz). 

20 

Preparation Example A-25. 2-Amino-6-ethoxvmethvl-nicotinic acid 

The title compound (180mg, 0.92mmol, 57%) was obtained as a pale yellow 
solid from 2-amino-6-ethoxymethyl-nicotinic acid methyl ester (330mg, 1.6mmol) 
described in Preparation Example A-24 according to an analogous method to 
25 Preparation Example A-1 1 . 
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^H-NMR Spectrum (DMSO-de) 6(ppm) :1.15(3H. t J=7.1Hz), 3.51(2H. q. J=7.0Hz), 
4.33{2H. s), 6.64(1 H, d, J=7.9H2). 8.02(1 H, d, J=7.9Hz). 

Preparation Example A-26. Tributyl-isopropo xvmethvl-stannane 
5 To a mixture of isopropanol (2mL) and tetrahydrofuran (2mL) was added 

sodium hydride (66%, 58mg, 1 .6mmol) on an ice bath, then, the solution was stirred 
for 20 minutes at room temperature. To the reaction solution was added a solution 
of tributyl-iodomethyl-stannane (230mg, 0.53mmol), synthesized according to the 
document (Synthetic Communications, Vol.24, No.8, pp. 1117-1120), in 

10 tetrahydrofuran (1 mL) dropwise on an ice bath, then, N,N-dimethylformamide (0.5mL) 
was added thereto, followed by stirring overnight at room temperature. The reaction 
solution was partitioned into water (20mL) and diethyl ether (50mL). The organic 
layer was separated, washed with brine, and then, evaporated in vacuo. The 
residue was purified by neutral silica gel column chromatography (heptane : ethyl 

15 acetate = 30 : 1), and the title compound (63mg, 0.17mmol, 32%) was obtained as a 
colorless oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 0.87-0.91 (15H, m), 1.11(6H, d, J=6.0Hz), 
1.26-1.35(6H, m), 1.47-1.53(6H, m), 3.28-3.31 (1 H, m), 3.69(2H, t, J=7.6Hz). 

20 Preparation Example A-27. Butoxymethvl-tributyl-stannane 

The title compound (220mg, 0.58mmol, 99%) was obtained as a colorless oil 
from tributyl-iodomethyl-stannane (250mg, 0.58mmol) according to an analogous 
method to Preparation Example A-26. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 0.87-0.93(1 8H, m). 1.26-1 .38(8H, m), 
25 1 .47-1 .55(8H, m), 3.30(2H, t, J=6.5Hz). 3.73 (2H, t, J=6.5Hz). 
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Preparation Example A-28. Tributyl-propoxymethyl-stannane 

The title compound (230mg, 0.63mmol, 97%) was obtained as a colorless oil 
from tributyl-lodomethyl-stannane (280mg, 0.65mmol) according to an analogous 
5 method to Preparation Example A-2e. 

^H~NMR Spectrum (CDCI3) 5(ppm) : 0.87-0.91 (18H. m). 1.26-1 .35(6H. m), 
1.47-1 .58(8H, m), 3.27(2H. t. J=6.5Hz), 3.73 (2H, t, J=6.5Hz). 

Preparation Example A+-1. Sodium 4-(((2-Aminopyridine-3-carbonyl^amino)-methvl^- 
10 phenolate 

To a solution of 4-hydroxybenzaldehyde (lOg, 81.9mmol) in methanol (45mL) 
was added Raney nickel (3g) and 7N aqueous ammonia solution (45mL), and the 
solution was stirred under hydrogen atmosphere (1 atm) at room temperature for 21 
hours. The reaction solution was filtered through Celite pad to remove the catalyst, 

15 the filtrate was concentrated, and 4-aminomethyl-phenol (lOg, quantitatively) was 
obtained as a pale green solid. 

Then, a solution of 2-aminonicotinic acid (3.0g, 21.7mmol) in 
N,N-dimethylformamide (30mL) was cooled with an ice water, 1-hydroxybenzotriazole 
(3.51 g, 26mmol), (3-dimethylaminopropyl)-ethyl-carbodiimide (4.04g. 26mmol) and a 

20 solution of the resulting 4-aminomethyl-phenol (3.0g, 21.7mmol) in 
N,N-dimethylformamide (20mL) were added, and the solution was stirred for 18 hours 
at this temperature. The reaction solution was partitioned into brine, the organic 
layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated. 
The residue was dissolved in ethyl acetate, filtration was carried out using NH silica 

25 gel, and the filtrate was concentrated. The residue was dissolved in methanol 
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(90mL), IN sodium hydroxide (17.8mL, 17.8mmol) was added thereto, followed by 
stirring at room temperature for an hour and a half. The reaction solution was 
concentrated in vacuo, and the title compound (5.66g) was obtained as a pale yellow 
solid. 

5 

Preparation Exam ple A+-2. (6-Amino-5-r(5 -r3-fluoro-Dhenoxy^thio Dhene-2-ylmethyl)- 
carbamoyl Vpyridine-2-yl)-carbamic acid fe/t-butyl ester 

To a solution of 6-amino-nicotinic acid (270mg, 2.0mmol) and 
C-(5-(3-fluorophenoxy)thiophen-2-yl)methylamine (400mg, 1 .8mmol) in 

10 N,N-dimethylformamide (lOmL) were added 

benzotriazole-1-yl-tris(dimethylamino)phosphonium hexafluorophosphate (870mg, 
2.0mmol) and triethylamine (O.SOmL, 3.6mmol), and the solution was stirred for 30 
minutes at eO^'C. Water and ethyl acetate were added to the reaction solution, 
which was then partitioned, and the organic layer was washed twice with water. 

15 Silica gel was added to the organic layer, the solvent was evaporated in vacuo for 
adsorption, purification was carried out with NH silica gel column chromatography 
(ethyl acetate, then ethyl acetate methanol = 10 1), and 
6-amino-N-(5-(3-fluoro-phenoxy)-thiophen-2-yl)-methylnicotinamide (270mg, 
0.79mmol, 43.9%) was obtained. 

20 To the resulting 

6-amino-N-(5-(3-fluoro-phenoxy)-thiophen-2-yl)-methylnicotinamide (270mg, 
0.79mmol) were added di-fert-butyldicarbonate (210mg. 0.94mmol) and fert-butyl 
alcohol (15mL), and the solution was stirred for 16.5 hours at room temperature. 
NH silica gel was added to the reaction solution, solvent was evaporated in vacuo for 

25 adsorption, purification was carried out by NH silica gel column chromatography 
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(hexane : ethyl acetate = 4:1 then 1:1), and the title compound (250mg, 0.54mmol, 
68.3%) was obtained as a white solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.46 (9H, s), 4.52 (2H, d. J=5.6Hz), 6.55-6.59 
(1H, m), 6.78-6.82 (1H. m), 6.88-7.00 (4H, m), 7.36-7.44 (1H, m), 7.85 (1H, d, 
5 J=8.8Hz). 8.15 (1H, d, J=8.8Hz). 8.70 (1H, s), 9.14 (1H, t. J=5.6Hz), 10.1 (1H, s). 

Preparation Example A+-3. f6-Amino-5-rr5-f3-fluoro-Dhenoxv^-thiODhen-2-ylmethvn- 
carbamoyl)-pyridin-2-yl)-methyl-carbamic acid terf-butyl ester 

To a solution of 

10 (6-amino-5-((5-(3-fluoro-phenoxy)-thlophen-2-ylmethyl)-carbamoyl)-pyrldlne-2-yl)- 
carbamic acid ferf-butyl ester described In Preparation Example A+-2 (125mg, 
0.27mmol) and methyl iodide (43mg, 0.29mmol) in N,N-dimethylformamide (5mL) 
was added sodium hydride (12mg,0.29mmol.60% in oil) on an ice bath, and the 
solution was stirred for 1 hour at room temperature. NH silica gel was added to the 

15 reaction solution, the solvent was evaporated in vacuo for adsorption, purification 
was carried out by NH silica gel column chromatography (hexane : ethyl acetate = 4 : 
1 then 2 : 1), and the title compound (87mg, 0.19mmol, 70.5%) was obtained as a 
colorless oil. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.46 (9H, s), 3.31 (3H, s), 4.53 (2H. d, 
20 J=5.6Hz), 6.57 (1H. d, J=3.6Hz), 6.81 (1H, d, J=3.6Hz), 6.86-7.00 (3H, m), 7.36-7.44 
(1H, m), 7.76 (1H, d, J=8.8Hz). 8.14 (1H. dd, J=2.0, 8.8Hz), 8.80 (1H. d, J=2.0Hz), 
9.22 (IH.t, J=5.6Hz). 
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Preoaration Example A+-4. (6-Amino-5-(f5-benzyl-thiophen-2-ylmethvi)-carbamovn- 
pyridine-2-yi)-carbamoylmethvl-carbamic acid terf-bu tyl ester 
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To a solution of 6-aminonicotinic acid (340mg, 2.4mmol) and 
C-(5-benzyl-thiophen-2-yl)-methylamine described in Preparation Example 42 
(450mg, 2.2mmol) in N,N-dimethylformamlde (5mL) were added 
benzotriazoM -yl-tris(dimethylamino)phosphonium hexafluorophosphate (1 1 g> 
5 2.4mmol) and triethylamine(0.62mL, 4.4mnnol), and the solution was stirred at BO'^C 
for 1 hour. Water and ethyl acetate were added to the reaction solution, which was 
then partitioned, and the organic layer was washed twice with water. Silica gel was 
added to the organic layer, the solvent was evaporated in vacuo adsorption, 
purification was carried out by NH silica gel column chromatography (hexane : ethyl 
10 acetate = 1:1, then ethyl acetate, then ethyl acetate : methanol = 10 : 1), and 
6-amino-N-(5-benzyl-thiophen-2-ylmethyl)-nicotinamide (210mg, 0.65mmol,29.5%) 
was obtained. 

Then, according to an analogous method to Preparation Example A+-2, from 
the resulting 6-amino-N-(5-benzyl-thiophen-2-ylmethyl)-nicotinamide 

15 (21 0mg,0.65mmol) , 

(5-((5-benzyl-thiophen-2-ylmethyl)-carbamoyl)-pyridin-2-yl)-carbamic acid fe/f-butyl 
ester (120mg, 0.28mmol, 43.0%) was obtained as a colorless oil. 

To a solution of this oil (60mg, 0.14mmol) in N,N-dimethylformamide (5mL) 
were added sodium hydride (6.8mg, 0.14mmol, 60% in oil) and bromoacetamide 
20 (23mg, 0.16mmol), and the solution was stirred for 25 hours room temperature. 
Water and ethyl acetate were added to the reaction solution, which was then 
partitioned, the organic layer was evaporated in vacuo, the residue was purified by 
NH silica gel column chromatography (hexane : ethyl acetate = 1:1, then ethyl 
acetate, then ethyl acetate : methanol = 20 : 1), and the title compound (23mg. 
25 0.047mmol, 33.5%) was obtained as a colorless oil. 
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^H-NMR Spectrum (DMSO-de) 6(ppm) :1.43 (9H, s). 4.04 (2H, s), 4.49-4.54 (4H, m), 
6.69 (1H, d, J=3.6Hz), 6.79 (1H, d. J=3.6Hz), 6.94 (1H, s), 7.16-7.30 (5H. m), 7.38 
(1H. s), 7.87 (1H, d, J=8.8Hz), 8.10-8.16 (1H. m), 8.68-8.73 (1H. m). 9.13 (1H, t. 
J=5.6Hz). 

5 

Preparation Example A4-5. 6-Chloro-N-(1-(3-fluoro-benzyl)-1H-pyrrol-3-ylmethyl)- 
nicotinamide 

6-chloro-nicotinic acid (lOOmg, 0.58mmol), trietliylamine (0.194mL, 
1.39mmol) and benzOtriazol-1-yloxytris(dimethylamino)phosphonium 

10 hexafiuorophosphate (308mg, 0.696mmol) were dissolved in N,N-dlmethylformamide 
(3mL), C-(1-(3-fluoro-benzyl)-1H-pyrrol-3-yl)-methylamine (142mg, 0.695mmol) 
described in Preparation Example 59 was added, and the solution was stirred for 15 
hours 10 minutes at room temperature. After the reaction was completed, the 
reaction solution was poured into brine, and the solution was extracted with ethyl 

15 acetate. The organic layer was dried over anhydrous magnesium sulfate, then the 
solution was concentrated, the resulting residue was purified by NH silica gei column 
chromatography (ethyl acetate : hexane = 1:1). and the title compound (0.1 4g, 
0.39mmol, 67%) was obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.42 (2H, d, J=4.8Hz), 5.02 (2H, s), 5.99-6.09 
20 (1H, m), 6.16-6.18 (1H, m), 6.56 (1H, d, J=8.0 Hz), 6.57 (1H, brs), 6.64-6.68 (2H, m), 
6.78-6.83 (1H, m), 6.91 -6.94(1 H. m), 6.96-7.02 (1H, m), 7.27-7.33 (1H, m), 7.49 (1H, 
d, J=8.0 Hz). 
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Preparation Example A4-6. 2-(Ethoxvmethvl-amino^N-f5-Dhenoxv-thioDhen-2- 
ylmethyl)-nicotinamide 

134 



E0006 UP25W/KAN 

To a solution of 2-aminonicotinic acid (3245mg, 23.49mmol) in 
N.N-dimethylformamide (200mL) were added 

C-(5-phenoxy-tliioplien-2-yl)metliylamine (5305mg, 25.84mmol) described in 
Preparation Example 24, benzotrlazol-1 -yloxytris(dimetliylamino)pliosphonium 
5 hexafluorophosphate (12.49g, 28.19mmol) and triethylamine (7.86mL, 56.38mmol), 
and the solution was stirred for 2 days at room temperature. Water was added to 
tlie reaction mixture, wliich was then extracted with ethyl acetate, the organic layer 
was sequentially washed with an aqueous solution of saturated sodium bicarbonate, 
water, then brine, the solvent was evaporated in vacuo, and 

10 2-amino-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide (4999mg, 1 5.36mmol, 
65%) was obtained as crude product. 

To a solution of the resulting 

2-amino-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide (602mg, 1 .85mmol) in 
ethanol (40mL) were added 5,5-dimethylhydantoin (260mg, 2.04mmol), 37% formic 

15 acid aqueous solution (3.00mL, 23.6mmol), and the solution was stirred under reflux 
for 1 hour. Water was added to the reaction mixture, which was then extracted with 
ethyl acetate, the organic layer was sequentially washed with water and brine, dried 
over anhydrous sodium sulfate, and then, evaporated in vacuo. The resulting 
residue was purified by silica gel chromatography (hexane-ethyl acetate), and the title 

20 compound (430mg, 1 .12mmol, 61%) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.03 (3H. t, J=6.8Hz), 3.41 (2H, q, J=6.8Hz). 
4.48 (2H, d. J=5.6Hz), 4.90 (2H, d. J=7.2Hz), 6.49 (1H, d, J=3.6Hz), 6.68 (1H, dd, 
J=4.8. 7.6Hz). 6.77 (1H, d, J=3.6Hz), 7.06-7.14 (3H, m), 7.33-7.38(2H, m), 7.94 (1H. 
dd, J=1.6, 7.6Hz), 8.19 (1H, dd. J=1.6, 4.8Hz), 8.91 (1H. t, J=7.2Hz). 9.16-9.20 (1H, 

25 m). 

135 



E0006 UP25W/KAN 

Preparation Example A+-7. 2-Chloro-N-(5-phenoxy-thiophen-2-ylmethyn'- 
nlcotinamide 

To a solution of 2-chloro nicotinic acid (1182mg, 7.50mmol) in 
5 N,N-dimethylformamide (3mL) were added C-(5-phenoxy-thiophen-2-yl)methylamine 
described in Preparation Example 24 (1693mg, 8.25mmol), benzotriazol-1-yloxy 
tris(dimethylamino)phosphonium hexafluorophosphate (3987mg, 9.0mmol) and 
triethylamine (2.5mL, IB.Ommol), and the solution was stirred at SC^C for 2 days. 
Water was added to the reaction mixture, which was then extracted with ethyl acetate, 

10 and then concentrated. The residue was purified by silica gel column 
chromatography, and the title compound (1181mg, 3.43mmol, 46%) was obtained. 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.51 (2H, d, J=5.2Hz). 6.52 (1H. d. J=3.6Hz), 
6.80 (1H, d. J=3.6Hz). 7.07-7,16 (3H, m). 7.30-7.45 (2H, m), 7.47 (1H, dd. J=4.8, 
7.6Hz), 7.87 (1H, dd, J=1.6, 7.6Hz). 8.46 (1H, dd, J=1.6, 4.8Hz). 9.20 (1H. t. 

15 J=5.2Hz). 

Preoaration Example A+-8. N-r4-BenzvlQxy-benzvh-6-rethoxvmethvl-amino^ 
nicotinamide 

To a solution of 6-aminonicotinic acid (130mg, 0.941 mmol) and 
20 4-benzyloxy-benzylamine (201 mg, 0.941 mmol) described in Preparation Example 1 
in N,N-dimethylformamide (5mL), was added 

benzotriazol-1-yl-tris(dimethylamino)phosphonium hexafluorophosphate (624mg, 
1.41 mmol) and triethylamine (394^1. 2.82mmol), and the solution was stirred for 40 
minutes at 80''C. Water and ethyl acetate were added to the reaction solution, 
25 which was then partitioned, and the organic layer was washed twice with water. The 
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solvent was evaporated in vacuo, ethyl acetate was added to the residue, a white 
insoluble matter was collected by filtration, and 
6-amino-N-(4-benzyloxy-benzyl)-nicotinamide (202mg, 0.606mmol, 64%) was 
obtained. 

5 To a solution of the resulting 6-amino-N-(4-benzyloxy-ben2yl)-nicotinamide 

(200mg, 0.556mmol) in ethanol (10mL) were added 
5,5-dimethylinriidazophospho-2,4-dione (85mg, 0.66mmol) and 37% formaldehyde 
aqueous solution (1 mL), and the solution was stirred for 1 hour under reflux. Water 
and ethyl acetate were added to the reaction solution, which was then partitioned, 
10 and the organic layer was washed twice. NH silica gel was added to the organic 
layer, the solvent was evaporated in vacuo for adsorption, purification was carried out 
by NH silica gel column chromatography (ethyl acetate), and the title compound 
(95mg, 0.243mmol, 40%) was obtained as a white solid. 

'H-NMR Spectrum (CDCI3) 5(ppm) :1.20 (3H, t, J=7.0Hz), 3.55 (2H, q, J=7.0Hz). 4.56 
15 (2H. d, J=5.5Hz), 4.84 (2H, s), 5.07 (2H, s), 5.68 (1H, brs), 6.14 (1H. brs). 6.62 (1H, d. 
J=8.8Hz), 6.96 (2H. d. J=8.8Hz), 7.22-7.35 (4H. m), 7.27-7.44 (3H, m), 7.93 (1H, dd. 
J=2.4, 8.8Hz). 8.54 (1H, d. J=2.4Hz). 

Preparation Example A+-9. 2-Amino-5-nitro-N-f5-phenoxv-thiophen-2-ylmethvn- 
20 nicotinamide 

2-Amino-5-nitro-nicotinic acid methyl ester (48.4mg, 0.245mmol) described in 
Preparation Example A-3 and lithium hydroxide monohydrate (10.3mg, 0.245mmol) 
were dissolved in a solvent mixture of tetrahydrofuran (ImL), methanol (0.1 mL) and 
water (0.1 mL), and the solution was stirred for 17 hours at room temperature. The 
25 solvent was evaporated in vacuo, and 2-amino-5-nitro-nicotinic acid was obtained as 
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a lithium salt. 

Then, the resulting lithium salt of 2-amino-5-nitro-nicotinic acid, 
C-(5-phenoxy-thiophen-2-yl)-methylamine (60mg, 0.29mmol), 

benzotrlazol-l -yl-tris(dimethylamino)phosphonium hexafluorophosphate (1 62mg, 

5 0.367mmol) and triethylamine (lOSpl. 0.735mmol) were dissolved in 
N,N-dlmethylformamlde (2.0mL), and the solution was stirred for 6 hours at room 
temperature. Water was added to the reaction solution, which was then extracted 
with ethyl acetate, and the organic layer was washed with water and brine. The 
solvent was evaporated in vacuo, the residue was purified by silica gel column 

10 chromatography (hexane : ethyl acetate = 1 : 1), and the title compound 
(87mg.0.24mmol,96%) was obtained as a pale yellow solid. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.49 (2H, d, J=5.5H2). 6.50 (1H, d, J=3.7Hz), 
6.80 (1H, d, J=3.1Hz). 7.08 (2H. d, J=7.7Hz), 7.13 (1H. t. J=7.5Hz), 7.37 (2H. t, 
J=7.5Hz), 8.76 (1H, d, J=2.2Hz), 8.96 (1H, d, J=1.7Hz), 9.51 (1H, t, J=5.5Hz). 

15 

Preparation Example A+-10. 2,5-Dlamino-N- r5-phenoxv-thloDhen-2-vlmethvl)- 

nicotinamide 

2-Amino-5-nitro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide (74mg, 
0.20mmol) described in Preparation Example A+-9, an iron powder (56mg. I.Ommol) 

20 and ammonium chloride (21 mg, 0.40mmol) were suspended In a solvent mixture of 
ethanol (2mL) and water (0.5mL), the solution was stirred at 60^C for 3 hours, then, it 
was stirred at 90^*0 for 6 hours. The reaction solution was cooled to room 
temperature, then, it was filtered through Celite pad. The filtrate was evaporated in 
vacuo, the residue was purified by reverse phase high performance liquid 

25 chromatography (acetonltrile-water: mobile phase (containing 0.1% trifluoroacetic 
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acid) was used), and the title compound (54.4mg) was obtained as a trifluoroacetic 
acid salt. 

MS m/e (ESI) 341.26(MH^) 

5 Preparation Example A+-11 . 2-Amino-6-chloro-N-(5-phenoxv-thiophen-2-ylmethvl)- 
nicotinamide 

2-Amino-6-cliloro-nicotinic acid (400mg, 2.31 mmol) described in Preparation 
Example A-1 was dissolved in N.N-dimethylformamide (10mL), triethylamine (0.78mL, 
5.6mmol), benzotriazol-1 -yloxytris(dimethylamino)phosphonium hexafluorophosphate 

10 (1 .23g, 2.8mmol) and C-(5-phenoxy-thiophen-2-yl)- 

methylamine (572mg, 2.8mmol) described in Preparation Example 35 were added 
thereto, and the solution was stirred for 13 hours 30 minutes at room temperature. 
After the reaction was completed, the reaction solution was poured into brine, and the 
solution was extracted with ethyl acetate. The organic layer was dried over 

15 anhydrous magnesium sulfate, then concentrated, the resulting residue was purified 
by silica gel column chromatography (ethyl acetate : hexane = 1:1), and the title 
compound (380mg, I.OSmmol, 46%) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.47 (2H, d. J=6.0Hz). 6.50 (1H, d, J=4.0Hz), 
6.64 (1H, d, J=8.0Hz), 6.78 (1H, d, J=4.0Hz). 7.07-7.17 (3H, m). 7.36-7.41 (2H, m), 
20 7.53 (2H, brs), 7.93 (1H, d, J=8.0Hz), 9.11 (1H. t, J=6.0Hz). 



Preparation Example A+-1 2. 2-Amino-6-f2- amino>ethvlamino)-N-f5-Dhenoxv- 
thiophen-2-ylmethyn-nicotinamide 

2-Amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide (150mg, 
25 0.417mmol) described in Preparation Example A+-11, ethane-1 .2-diamine (418|jl, 
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6.25mmol) were dissolved in a mixture solution of dimethylsulfoxide (2mL) and 
N,N-diisopropylethylamine (1mL), and the solution was stirred at 120X for 15 hours. 
The reaction solution was cooled to room temperature, water was added, then 
extracted with ethyl acetate and tetrahydrofuran, the organic layer was washed with 
5 brine and dried over anhydrous magnesium sulfate. The solvent was evaporated in 
vacuo, tetrahydrofuran and NH silica gel were added to the residue, the solvent was 
evaporated in vacuo adsorption, purification was carried out by NH silica gel column 
chromatography (ethyl acetate : methanol = 10 : 1), and the title compound 
(95mg,0.25mmol,59%) was obtained as a white solid. 
10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.64 (2H. t, J=6.4H2), 3.16-3.22 (2H. m), 
4.41 (2H, d. J=5.7H2). 5.70 (1H, d. J=8.6Hz), 6.48 (1H, d, J=3.8Hz), 6.67 (1H. brs). 
6.72 (1H, d. J=3.8Hz), 7.02 (2H. s). 7.08 (2H. d. J=8.6Hz). 7.14 (1H. t, J=7.3Hz), 7.38 
(2H, dd, J=7.3, 8.6Hz), 7.59 (1H, d. J=8.6Hz). 8.38 (1H. t. J=5.7Hz). 

15 Preparation Example A+-13. 2-Amino-6-(2-(4-nitro-phenylamino^ethylamino)-N- 
(5-phenoxy-thiophen-2-ylmethyn-nicotinamide 

2-Amino-6-(2-amino-ethylamino)-N-(5-phenoxy-thiophen-2-ylmethyl)- 
nicotinamide (25mg, 65|jmol) described in Preparation Example A+-12 , 
4-fluoronitrobenzene (7.6^1. 71 pmol) and N,N-diisopropylethylamine (22.7^1. 

20 ISOpmol) were dissolved in dimethylsulfoxide (0.5mL), the solution was stirred for 3. 
5 hours at room temperature, and then, the solution was stirred for 15.5 hours at 
70°C. The reaction solution was cooled to room temperature, water was added, the 
solution was extracted with ethyl acetate, the organic layer was washed with brine 
and dried over anhydrous magnesium sulfate. The solvent was evaporated in 

25 vacuo, residue was purified by reverse phase high performance liquid 
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chromatography (mobile phaseracetonitrile-water (containing 0.1% trifluoroacetic 
acid) was used), and the title compound (23mg) was obtained as a trifluoroacetic acid 
salt. 

IVIS m/e (ESI) 505.37(MH*) 

5 

Preparation Example A+-14. 2-Amino-6-(1-ethoxyvinvh-N-(5-phenoxy-thiophen-2- 
vlmethvn-nicotlnamide 

1-Ethoxyvinyl(tri-n-butyl)tin (0.47mL, 1.4mmol) was added to a mixture of 
2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide (170mg, 

10 0.46mmol) described in Preparation Example A+-11, 
tetrakis(triphenylphosphine)palladium(0) (54mg, 0.046mmol) and xylene (5mL), and 
the solution was stirred for 2.5 hours at 1 30*^0. After cooling, water and ethyl 
acetate were added to the reaction solution for extraction, and the solution was 
washed with brine. The solvent was evaporated in vacuo, then, the residue was 

15 purified by NH silica gel column chromatography (hexane : ethyl acetate = 2:1), and 
the title compound (ISOmg, 0.38mmol, 82%) was obtained as a pale yellow solid. 
^H-NMR Spectrum (DMSO-de) 6(ppm) :1.42 (3H, t. J=7.0Hz), 3.93 (2H, q. J=7.0Hz), 
4.35 (1H. d, J=1.8H2), 4.65 (2H, d, J=5.3Hz), 5.37 (1H. d. J=1.8Hz), 6.30-6.32 (3H. 
m), 6.39 (1H. d, J=3.7Hz), 6.74 (1H. d, J=3.8Hz), 7.00 (1H, d, J=8.1Hz). 7.08-7.13 

20 (3H, m), 7.30-7.35 (2H. m), 7.59 (1H. d, J=8.1Hz). 

Preparation Example A+-1 5. 2-Amino-N-f5-DhenQxy-thiophen-2-vlmethvn-6- 
tributylstanvl-nicotinamide 

To a mixture of 2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)- 
25 nicotinamide (1.1g, 3.0mmol) described in Preparation Example A+-11, 
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tetrakis(triphenylphosphine)palladium(0) (170mg, O.ISmmol) and xylene (5mL) was 
added bis(tri n-butyl tin) (9.1mU ISmmol), and the solution was stirred at ISS'^C for 2 
hours. After cooling, the reaction solution was directly purified by neutral silica gel 
column chromatography (hexane : ethyl acetate = 3 : 1). then, the resulting crude 
5 product was washed with hexane cooled to 0°C to obtain the title compound (600mg, 
0.98mmol, 33%) as a colorless oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 0.86-0.90 (9H, m), 1.05-1.09 (6H. m), 1.27-1.36 
(6H, m), 1.50-1.58 (6H, m), 4.64 (1H, d. J=5.5H2) , 6.26-6.30 (4H, m), 6.38 (1H, d, 
J=3.8Hz) . 6.73-6.74 (2H, m) , 7.08-7.12 (3H. m). 7.31-7.36 (3H, m). 

10 

Preparation Example A+-1 6. 2-Amino-5-iodo-N-(5-DhenoxV'thioDhene-2- 
ylmethyl)-nicotinamide 

2-Amino-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide (250mg, 
0.768mmol) obtained from 2-aminonicotinic acid and 

15 C-(5-phenoxy-thiophen-2-yl)methylamine described in Preparation Example 24 
according to an analogous method to Preparation Example A+-5, and 
N-iodosuccinimide (190mg, 0.845mmol) were dissolved in tetrahydrofuran (5mL), and 
the solution was stirred for 16 hours at room temperature. An aqueous solution of 
saturated sodium bicarbonate was added to the reaction solution at O^'C, which was 

20 then extracted with ethyl acetate, the organic layer was washed with brine and dried 
over anhydrous magnesium sulfate. The solvent was evaporated in vacuo, residue 
was purified by NH silica gel column chromatography (hexane : ethyl acetate = 1 : 1), 
and title compound (45mg, O.IOmmol, 13%) was obtained as a pale yellow solid. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.45 (2H, d, J=5.7Hz), 6.49 (1H, d, J=3.7Hz). 

25 6.77 (1H, d, J=3.8Hz), 7.08 (2H, d. J=7.7Hz), 7.13 (1H, t, J=7.3Hz), 7.23 (2H, s), 7.37 
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(2H. t. J=7.3Hz), 8.15 (1H. d, J=2.2Hz), 8.21 (1H, d, J=1.8H2), 9.13 (1H. d, J=5.7Hz). 

Preparation Example A+-1 7. 2-Amino-N-r3-hvdroxvbenzvn-nicotinamide 

The title compound (0.63g, 2.6mmol. 53%) was obtained as a white solid 
5 from 3-amlnomethylphenol (0.60g, 4.9mmol) described in Preparation Example 130 
and 2-aminonicotinic acid (0.67g, 4.9mmol) according to an analogous method to 
Preparation Example Q-f -1 . 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.34 (2H, d, J=5.9Hz), 6.56-6.61 (2H. m), 
6.69-6.71 (2H, m), 7.06-7.10 (3H. m). 7.93 (1H, dd. J=1.8. 7.8Hz), 8.06 (1H, dd, 
10 J=1 .8, 4.8Hz), 8.91 (1 H, t, J=6.0Hz), 9.30 (1 H, s). 



Preparation Example A+-18. 2-Amino-N-(4-benzyloxy-benzyn-6-chloro-nic otinamide 

The title compound (0.43g, 1.2mmol. 28%) was obtained as a white solid 
from 14-benzyloxy-benzylamine (0.90g, 4.2mmol) described in Preparation Example 
15 and 2-amino-6-chloro-nicotinic acid (1.5g. 8.4mmol) described in Preparation 
Example A-1 (or A-4) according to an analogous method to Preparation Example 
Q+-1. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.33 (2H, d. J=5.7Hz), 5.06 (2H, s), 6.61 (1H. 
d, J=8.1Hz), 6.94 (2H, d. J=8.6Hz). 7.20 (2H. d. J=8.4Hz). 7.28-7.31 (1H. m), 
20 7.34-7.38 (2H, m) . 7.41 (2H, d. J=7.5Hz), 7.49 (2H. brs). 7.95 (1H, d, J=8.1Hz), 
8.92-8.95 (1H, m). 

Preparation Example A+-1 9. 5-Bromo-thiophene-2-carbaldehvde oxime 

To a mixture of 2-bromo-5-formylthiophene (2.5mL. 21mmol) and pyridine 
25 (25mL) was added hydroxylamine hydrochloride (2.2g, 32mmol) on an ice bath, then, 
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the solution was stirred overniglit at room temperature. This reaction mixture was 
concentrated in vacuo, then, partitioned with water (50mL), ethyl acetate (50mL) then 
1N hydrochloric acid solution (50mL). The organic layer was separated, 
sequentially washed with an aqueous solution of saturated sodium bicarbonate and 
5 brine, and then, dried over anhydrous magnesium sulfate. The solvent was 
evaporated in vacuo, the residue was washed with heptane-ethyl acetate (30:1), and 
the title compound (4.3g, 21mmol, 98%) was obtained as a light brown solid. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 7.07(1H, d, J=4.0Hz), 7.11(1H. d. J=4.0Hz), 
7.62(1 H, s). 8.35(1 H. brs). 

10 

Preparation Example A+-20. 5-Bromo-thiophene-2-carbonitrile 

To a mixture of 5-bromo-thiophene-2-carbaldehyde oxime described in 
Preparation Example A+-19 (1.3g, 6.2mmol) and tetrahydrofuran (15mL) were acetic 
acid (1.4mL, 25mmol) and acetic anhydride (1.5mL, ISmmol) at room temperature, 
15 then, stirred at SO^'C for 2 hours, and further stirred at 70°C for 8 hours. After 
cooling this reaction mixture, the solution was concentrated in vacuo. The residue 
was purified by NH-silica gel column chromatography (heptane : ethyl acetate = 8:1), 
and the title compound (1 .Og, 5.4mmol, 88%) was obtained as a colorless solid. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 7.11(1H. d, J=4.0Hz), 7.40(1H, d. J=4.0Hz). 

20 

Preparation Example A+-21 .C-r5-Bromo4hiQphen-2-yn-methylamine 

To a mixture of lithium aluminum hydride (1.6g, 41mmol) and tetrahydrofuran 
(45mL) was aluminum chloride (S.lg, 46mmol) on an ice bath, then, the solution was 
stirred for 1 hour at room temperature. The reaction solution was cooled to -20''C, a 
25 solution of 5-bromo-thiophene-2-carbonitrile described in Preparation Example A+-20 
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(4.3g, 25mmol) in tetrahydrofuran (5mL) was added dropwise at the same 
temperature. After stirring at 2''C for 20 minutes, the reaction solution was cooled to 
-lO'^C, and while maintaining the internal temperature at O^'Cor lower, tetrahydrofuran 
(300mL) and 28% aqueous ammonia solution (5mL) were added thereto. 
5 Anhydrous magnesium sulfate was added to the reaction solution, which was then 
filtered using a filter paper, and then, concentrated in vacuo. The residue was 
purified by NH-silica gel column chromatography (ethyl acetate), and the title 
compound (840mg, 4.4mmol, 85%) was obtained as a colorless oil. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 3.99(2H, s), 6.67(1 H. d. J=3.7Hz), 6.88(1 H, d, 
10 J=3.7H2). 

Preparation Example A+-22. 2-AminQ-N-(5-bromo-thiophen-2-ylmethyl)- 
6-methoxymethyl-nicotlnamide 

To a solution of C-(5-bromo-thiophen-2-yl)-methylamine (250mg, 1.3mmol) in 

15 N,N-dimethylformamlde (5mL) were added tiethylamine (0.54mL, 3.9mmol), 
2-amino-6-methoxymethyl-nicotinic acid (240mg, 1 .3mmol) described in Preparation 
Example A-11 , and benzotriazol-1-yloxytris(dimethylamino)phosphonium 
hexafluorophosphate (690mg, 1.6mmol) sequentially on an ice bath, then, the 
solution was stirred for 2 days at room temperature. The reaction solution was 

20 partitioned in water and ethyl acetate. The organic layer was separated, the solvent 
was evaporated in vacuo. The residue was purified by silica gel column 
chromatography (heptane : ethyl acetate = 4 : 1), and the title compound (370mg, 
I.Ommol, 79%) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 3.46(3H, s). 4.40(2H, s), 4.67(2H, d, J=5.7H2), 
25 6.33(1 H. br s), 6.38(2H. br s). 6.71 (1H, d. J=7.9Hz), 6.79(1 H, d, J=3.7Hz). 6.91 (1H, d, 
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J=3.9Hz). 7.59(1 H, d. J=7.9Hz). 

Preparation Example A+-23. 2-Amino-N-f4-brQmo-benzyl)-6-methoxymethyl- 
nicotinamide 

5 The title compound (1 .9g, 5.4mmol, 86%) was obtained as a pale yellow solid 

from 2-amino-6-methoxymethyl<nlcotinic acid (1.2g, 6.3mmol) described in 
Preparation Example A-11 and 4-bromobenzylamine hydrocliloride (1.5g, 6.9mmol) 
according to an analogous method to Preparation Example A+-22. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 9.46(3H, s), 4.40(2H, s), 4.55(2H. d, J=5.7Hz). 
10 6.30(1 H, br s), 6.39(2H, br s). 6.70(1 H. d, J=7.9Hz), 7.22(2H, d. J=8.2Hz). 7.48(2H, d, 
J=a4Hz). 7.60(1 H. d. J=7.9Hz). 

Preparation Example A4-24. 2-Amino-N-r4-fra-2-ethoxv-vinyl)-benzyl)-6- 
methoxymethyl-nicotinamide 

15 A mixture of (2-ethoxy-vinyl)-tributyl-stannane (37mg, O.IOmmol) synthesized 

according to WO02/018368, 2-amino-N-(4-bromo-benzyl)-6-methoxymethyl- 
nicotinamide (30mg, 0.086mmol) described in Preparation Example A+-23. 
tri-o-tolylphosphine (6.5mg, 0.021 mmol), palladium acetate (0.96mg, 0.0043mmol), 
tetrabutylammonium chloride (24mg, 0.086mmol) and N-methylpyrrolidinone (ImL) 

20 was stirred at 125'*C for 1 hour. The reaction solution was allowed to cool, an 
aqueous solution of potassium fluoride was added on an ice bath, the solution was 
filtered through Celite pad. The filtrate was partitioned with ethyl acetate. The 
organic layer was separated, washed with brine, then, evaporated in vacuo. The 
residue was purified by silica gel column chromatography (heptane : ethyl acetate = 

25 1 : 2), and the title compound (12mg, 0.035mmol, 35%) was obtained as a colorless 
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solid. 

^H-NMR Spectrum (CDCI3) 5(ppm) :1.36(3H. d. J=7.1Hz). 3.45(3H, s). 3.99(2H, q, 
J=7.1Hz), 4.39(2H, s), 4.55(2H, d, J=5.5Hz), 5.21 (1H. d. J=7.0Hz), 6.21-6.23(2H. m). 
6.40(2H, br s), 6.68(1 H, d, J=7.9Hz), 7.26(2H, d. J=8.3Hz), 7.57-7.59(3H, m). 

5 

Preparation Example A+-25. 2-Amino-6-methoxymethyl"N-(3-hydroxvbenzyn- 
nicotinamide 

2-Amino-6-metlioxymethylcotinic acid (500mg, 2.74mmol), 
3-hydroxybenzylamine (405mg, 3.29mmol), 

10 benzotrlazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (1.33mg, 
3.01 mmol) and triethylamine (555mg, 5.48mmol) were added to dimethylsulfoxide 
(20mL), and tlie solution was stirred for 15 minutes at eO^'C. Water and ethyl 
acetate were added to the reaction mixture, which was then partitioned. The 
aqueous layer was extracted once with ethyl acetate, the ethyl acetate layers were 

15 combined and the solvent was evaporated in vacuo. The residue was purified by 
silica gel column chromatography (hexanerethyl acetate=1:1, then ethyl acetate). 
The resulting residue was purified by NH silica gel column chromatography (ethyl 
acetate). The resulting residue was solidified from hexane-ethyl acetate, and the 
title compound (490mg. 1 .71 mmol, 62.2%) was obtained as a pale yellow solid. 

20 ^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.34 (3H, s). 4.30 (2H. s). 4.35 (2H, d, J=6.0 
Hz), 6.61 (2H, d, J=8.0 Hz), 6.70 (1H. s), 6.71 (1H, d, J=8.0 Hz), 7.10 (1H, dd. J=8.0, 
8.0 Hz), 7.13 (2H, brs), 7.99 (1H, d, J=8.0 Hz), 8.91 (1H. t, J=6.0 Hz), 9.31 (1H, s). 



Preparation Example A+-26. 2-Amino-6-methoxvmethvl-N-(4 -hydrQxvbenzvn- 
25 nicotinamide 
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The title compound (506mg, 1.76mmol, 64.3%) was obtained as a pale 
yellow solid from 2-amino-6-methoxymethylGOtinic acid (500mg, 2.74mmol) and 
4-hydroxybenzylamine (506mg, 4.11mmol) according to an analogous method to 
Preparation Example A+-25. 
5 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.34 (3H, s), 4.29 (2H. s), 4.30 (2H, d, J=6.0), 
6.59 (1H. d. J=7.6 Hz), 6.70 (2H, d. J=7.4 Hz), 7.10 (2H. d, J=7.4 Hz), 7.12 (2H, brs). 
7.95 (1H. d, J=7.6 Hz). 8.84 (1H, t, J=6.0 Hz), 9.27 (1H, s). 

Preparation Example AA-1 . 3.5-Diamino-Dvrazine-2-carboxylic acid methyl ester 
10 To a solution of 3,5-diamino-6-chloro-pyrazine-2-carboxylic acid methyl ester 

(B.OOg, 39.5mmol) in tetrahydrofuran (150mL) were added 
tetrakis(triphenylphosphine)palladium(0) (2.28g, 1.98mmol), formic acid (2.24mL, 
59.3mmol) and triethylamine (16.5mL, 119mmol) at 0**C under nitrogen atmosphere, 
then, the solution was stirred at 125*^0 for 12 hours. The reaction solution was 
15 cooled to room temperature, and a solid precipitated. This solid was collected by 
filtration, and the title compound (10.7g, quantitatively) was obtained as a crude 
product of a white solid. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.70(3H. s), 6.95(2H, brs), 7.21 (1H, s). 

20 Preparation Example AA-2. 3,5-Diamino-Pvrazine-2-ca rboxylic acid 

Lithium hydroxide monohydrate (2.50g, 59.5mmol) was added to 
3,5-diamino-pyrazine-2-carboxylic acid methyl ester (lO.Og, 59.5mmol) described in 
Preparation Example AA-1 in a mixture solvent of tetrahydrofuran (lOOmL), methanol 
(lOmL) and water (10mL) at room temperature. The solution was stirred at room 

25 temperature for 17 hours, then, an aqueous solution of 5N sodium hydroxide (15mL) 
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was added thereto, followed by further stirring for 4.5 hours under reflux. The 
reaction solution was cooled to room temperature, and partitioned in 5N hydrochloric 
acid solution and ethyl acetate. The organic layer was separated, washed with brine, 
and then, dried over anhydrous magnesium sulfate. The organic layer was filtered, 
5 then, the solvent was evaporated in vacuo, and the title compound (3.34g, 36%) was 
obtained as a crude product of a white solid. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 6.93(2H. brs). 7.20(1 H. s). 

Preparation Example B-1, 4-Amino-5-hydroxy-carbonyl-2"n-DroDvlamino>Dvrimidine 
10 4-Amino-2-chloro-5-cyano-pyrimidine (300mg, 1 .94mmol) and n-propyl amine 

(5g, 84.6mmol) were mixed and stirred for 10 minutes at 60**C. The reaction 
solution was directly purified by silica gel column chromatography, and a 
2-propylamino compound (300mg, 1.69mmol, 101%) was obtained as a brown solid. 
This solid was suspended in concentrated sulfuric acid (3mL) and water (3mL), and 
15 the solution was stirred for 1 .5 hours at 130°C. This mixture was alkalinized with an 
aqueous solution of saturated sodium bicarbonate, then, the aqueous layer was 
washed with ethyl acetate. Then, this aqueous layer was neutralized with citric acid, 
and extracted with a mixture solvent of acetate-methanol. This organic layer was 
separated, then, the solvent was evaporated, and the title compound (44mg, 
20 0.224mmol, 12%) was obtained as a white solid. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 0,87 (3H, t. J=7.2 Hz), 1.49 (2H, qt, J=7.2, 
7.2 Hz), 3.18 (2H. q, J=7.2Hz), 6.98 (2H, bs). 8.14 (1H. bs). 8.35 (1H. s). 



Preparation Example C-1. Potassium salt of 2-Cvano-3-hydroxV"acrylic acid ethvl 
25 ester 
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To a solution of potassium ethoxide (9.8g, 116mnriol) in ethanol (180mL) were 
added a solution of cyano etfiyl acetate ester (13.2g, 117mmol) and formic acid ethyl 
ester (30g, 405mmol) in ethanol (20mL), and the solution was stirred for 2 hours 
under reflux. The reaction solution was allowed to room temperature, the 
5 precipitated solid was collected by filtration and dried, and the title compound (18g, 
lOOmmol, 85%) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.13 (3H. t, J=7.2 Hz). 3.96 (2H. q, J=7.2Hz). 
9.18 (1H,s). 

10 Preparation Example C-2, 1-^Pyrrolidino)-2-(2-carbethoxy-2- 
cyanoethylene)cyclopentene 

Potassium salt of 2-cyano-3-hydroxy-acrylic acid ethyl ester described in 
Preparation Example C-1 (18g, 0.1 mol) was dissolved in dichloromethane (80mL), 
phosphorus pentachloride (20.9g, 0.1 mol) was added, and the solution was stirred for 

15 2 hours under reflux. After the reaction was completed, the residue obtained by 
evaporating dichloromethane was subjected to distillation in vacuo, and 
ethyl (chloromethylene)cyanoacetate (9.5g, 56mmol) was obtained. 

To a solution of 1 -pyrrolidinocyclopentene (10.2g, 74mmol) and triethylamine 
(lOmL, 72mmol) in dichloromethane (200mL) was added a solution of the resulting 

20 ethyl (chloromethylene)cyanoacetate (9.5g, 56mmol) in dichloromethane (20mL) 
dropwise while stirring at from -20°C to -25X. The solution was stirred at room 
temperature for 50 minutes, water (20mL) was added thereto, followed by further 
stimng for 5 minutes. The reaction mixture was partitioned, the organic layer was 
dried over anhydrous magnesium sulfate, then concentrated, and the title compound 

25 (6g, 23mmol, 23%) was obtained. 
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^H-NMR Spectrum (DMSO-de) 6(ppm) :1.19 (3H. t. J=7,2 Hz). 1.76-1.86 (2H. m). 
1.86-2.04 (4H, m), 2.73 (2H, t, J=7.6 Hz). 2.88 (2H, t, J=7.2 Hz). 3.60-3.71 (4H, m), 
4.09 (2H. q. J=7.2Hz), 7.97 (1H. brs). 

5 Preparation Example C-3. 1-Amino-2-^2-carbethoxy-2-cyanoethylene)cyclopentene 
1 -(Pyrrolidino)-2-(2-carbethoxy-2-cyanoethylene)cyclopentene (6g, 23mmol) 
described in Preparation Example C-2 was dissolved in ethanol saturated with 
ammonia (75mL; was saturated at room temperature using ammonia gas), and the 
solution was stirred for 19 hours at room temperature. The reaction solution was 
10 concentrated and the title compound (4.8g, 23mmol, quantitatively) was obtained. 

^H-NMR Spectrum (DMSO-de) O(ppm) :1.21 (3H, t, J=7.2 Hz), 1.74-1.83 (2H, m). 
2.48-2.54 (2H, m), 2.72-2.78 (2H, m), 4.12 (2H. q. J=7.2Hz). 8.09-8.47 (1H, brs). 

Preparation Example C-4. 2-Amino-6.7-dihydro-5H-cycloDenta[b]pyridine-3- 

15 carboxylic acid ethyl ester 

1 -Amino-2-(2-carboethoxy-2-cyanoethylene)cyclopentene (0.8g, 3.9mmol) 
described in Preparation Example C-3 was dissolved in ethanol (27mL), sodium 
ethoxide (0.1 2g, 1.8mmol) was added thereto, followed by stirring for 16 hours under 
reflux. The reaction mixture was allowed to room temperature, poured into brine, 

20 and the solution was extracted with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate, then, the residue obtained by concentration was 
purified by silica gel column chromatography (ethyl acetate : hexane = 1 : 2), and the 
title compound (0.63g, 3.1mmol, 79%) was obtained. 

^H-NMR Spectrum (CDCb) 6(ppm) : 1.38 (3H. t, J=7.2Hz). 2.04-2.13 (2H. m), 
25 2.79-2.88 (4H. m), 4.32 (2H, q. J=7.2 Hz), 6.16-6.32 (2H. brs). 7.96 (1H, s). 
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Preparation Example C-5. 2'Amino-6.7-dihydro-5H-cyclopentafb]pvridine-3- 
carboxylic acid 

2-Amino-6,7-dihydr<>-5H-cyclopenta[b]pyridlne-3-carboxylic acid ethyl ester 
5 (0.2g, 0.97mmol) described in Preparation Example C-4 was dissolved in ethanol 
(15mL), an aqueous solution of IN sodium hydroxide (7.5mL) was added thereto, 
followed by heating at lOO^'C for 30 minutes. The reaction solution was allowed to 
room temperature, then cooled on an ice bath, and neutralized with 1N hydrochloric 
acid. The precipitated solid was collected by filtration, rinsed with water, then dried, 
10 and the title compound (143mg, O.Smmol, 83%) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.94-2.03 (2H, m), 2.71-2.76 (4H, m). 7.84 
(1H,s). 

Preparation Example D-1. [1.5]Naphthylidine-2-carboxvlic acid 

15 5-Amino-2-chloro pyridine (lOg, 0.078mol) and oxalacetic acid diethyl ester 

(14.7g, 0.078mol) were stirred at 90**C for 7 hours. The reaction solution was 
allowed to room temperature, ethyl acetate was added thereto, the precipitated 
yellow solid was removed by filtration, and the filtrate was concentrated. The 
residue was purified by silica gel column chromatography (hexane : ethyl acetate), 

20 and 2-(6-chloro-pyridin-3-ylamino)-buto-2-enedioic acid diethyl ester (4.8g, 21%) was 
obtained as a yellow oil. 

The resulting 2-(6-chloro-pyridin-3-ylamino)-buto-2-enedioic acid diethyl ester 
(4.8g. le.lmmol) was added to Dowtherm A (Dowtherm A; trademark) (300mL), and 
the solution was stirred at 210°C for 5 hours. The reaction solution was allowed to 

25 room temperature, hexane was added thereto, the precipitated solid was collected, 
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washed with hexane, then, dried in vacuo to obtain 
6-chloro-4-hydroxy-[1 ,5]naphthylidine-2-carboxylic acid ethyl ester (1 .38g, 34%) as a 
pale brown solid. 

To the resulting 6-chloro-4-hydroxy-[1,5]naphthylidine-2-carboxylic acid ethyl 
5 ester (502nng, 1.99mmol) was added thionyl chloride (lOmL), and the solution was 
stirred for 7 hours under reflux. Excess thionyl chloride was evaporated in vacuo, 
4,6-dichloro-[1,5]naphthylidlne-2-carboxylic acid ethyl ester (522mg, 97%) was 
obtained as a pale brown solid. Under nitrogen atmosphere, a portion of the 
resulting solid (200mg, 0.738mmol) was dissolved in dimethylsulfoxide (30mL), 

10 tetrakis(triphenylphosphine)palladium(0) (171mg, 0.148mmol) and formic acid 
sodium (251 mg, 3.69mmol) were added thereto, followed by stirring at lOO^'C for 4 
hours. The reaction solution was allowed to room temperature, ethyl acetate and 
water were added for partitioning, the organic layer was washed with water and dried 
over anhydrous magnesium sulfate. The solvent was evaporated, then, the residue 

15 was purified by silica gel column chromatography (hexane : ethyl acetate), and 
[1 ,5]naphthylidine-2-carboxylic acid ethyl ester (49mg, 33%) was obtained as a 
colorless solid. 

The resulting solid was dissolved in methanol (LOmL), an aqueous solution 
of 1N sodium hydroxide (0.3mL) was added thereto, followed by stirring at room 
20 temperature for 30 minutes. Water was added to the reaction solution, the pH was 
adjusted from 3 to 4 using 1 N hydrochloric acid, the solution was extracted with ethyl 
acetate, dried over anhydrous magnesium sulfate, and the solvent was evaporated to 
obtain the title compound (29mg, 69%) as a white solid. 



25 Preparation Example E-1. Quinoline-6-carboxylic acid cyanomethvl-amide 
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To a solution of quinoline*6-carboxylic acid (SOOmg, 2.9mmol) and amino 
acetonitrile hydrochloride (320mg, 3.4mmol) in N,N-dlmethylformamide (lOmL) were 
added benzotriazol-1-yl-tris(dim6thylamino)phosphonium hexafluorophosphate (l.5g, 
3.48mmol) and triethylamine (1.2mL, 8.7mmol), and the solution was stinted at 60''C 
5 for 10 minutes. Ethyl acetate and water was added to the reaction solution, which 
was then partitioned, the organic layer was washed twice with water. Silica gel was 
added to the organic layer, the solvent was evaporated in vacuo for adsorption, 
purified by NH silica gel column chromatography (ethyl acetate), and the title 
compound (420mg, 2.0mmol, 68.9%) was obtained as a light brown solid. 
10 ^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.43 (2H, d, J=5.6Hz), 7.65 (1H, dd, J=4.0, 
8.4H2), 8.14 (1H. d, J=8.8H2), 8.18-8.22 (1H, m), 8.30-8.35 (1H. m), 8.58 (1H, d, 
J=1.2H2), 9.02-9.05 (1H, m), 9.49 (1H, t, J=5.6Hz). 

Preparation Example E-h-1. Quinoline-6-carboxylic acid 4-hydroxybenzylamide 
15 Trifluoroacetic acid (5mL) and thioanisole (3 drops) were added to 

quinoline-6-carboxylic acid 4-benzyloxybenzylamide (2.67g, 7.25mmol) synthesized 
in Example E-8, the solution was stirred at room temperature for 14 hours, followed 
by stirring at 50''C for 4 hours, lastly, and the solution was stirred at 70''C for 3 hours. 
The reaction solution was allowed to room temperature, then, was neutralized with 
20 an aqueous solution of saturated sodium bicarbonate, extracted with ethyl acetate 
and dried over anhydrous magnesium sulfate. The solvent was evaporated, the 
residue was purified by NH silica gel column chromatography (ethyl acetate), and the 
title compound (433mg, 22%) was obtained as a colorless solid. 

25 Preparation Example E-h-2. Quinoline-6-carboxvlic acid 
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f5-bromo>furan-2>ylmethvn-amide 

The title compound (1.0g, 3.0mmol, 75.5%) was obtained as a white solid 
from C-(5-bromo-furan-2-yl)-methylamine (700mg, 4.0mmol) and 
quinoline-6-carboxylic acid (700mg, 4.0mmol) according to an analogous method to 
5 Example Q-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.49 (2H. d. J=5.6Hz). 6.38-6.41 (1H. m), 
6.50 (1H. d. J=3.6Hz). 7.60 (1H, dd, J=4.0, 8.4H2), 8.06 (1H. d. J=8.8H2), 8.17 (1H. 
dd, J=2.0. 8.8Hz), 8.44-8.48 (1H, m), 8.52 (1H, d, J=2.0Hz). 8.97 (1H. dd. J=1.6, 
4.0Hz), 9.23 (1H, t. J=5.6Hz). 

10 

Preparation Example Eh^-3. Quinoline-6-carboxylic acid 4-benzvlamino-benzylamide 

4-Benzylamino-benzonitrlle (472mg, 2.27mmol) described in Preparation 
Example 89 was dissolved at 0°C In tetrahydrofuran (20mL), and lithium aluminum 
hydride (430mg, 11.3mmol) was added thereto. The solution was stirred overnight 
15 at room temperature, then, at 0**C, water (430mI), an aqueous solution of 5N sodium 
hydroxide (430mI) and water (1.29mL) were sequentially added to the solution. The 
reaction solution was filtered through Celite pad, the solvent was then evaporated in 
vacuo, (4-aminomethyl-phenyl)-benzylamine (475mg, 2.24mmol, 99%) was obtained 
as an oil. 

20 The resulting (4-amlnomethyl-phenyl)-benzylamine (162mg, 0.763mmol), 

quinoline-6-carboxylic acid (132mg. 0.736mmol), 

benzotriazol-1-yl-tris(dimethylamino)phosphonium hexafluorophosphate 
(506mg,1.14mmol) and triethylamlhe (319|jl, 2.29mmol) were dissolved in 
N,N-dimethylformamide {4.0mL), and the solution was stirred for 2 hours at room 

25 temperature. Water was added to the reaction solution, which was then extracted 
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with ethyl acetate, the organic layer was washed with water and brine and dried over 
anhydrous magnesium sulfate. The solvent was evaporated in vacuo, the residue 
was purified by NH silica gel column chromatography (hexane : ethyl acetate = 1 : 1), 
and the title compound (224mg, 0.610mmol, 80%) was obtained as a white solid. 
5 ^H-NMR Spectrum (DIVISO-de) 6(ppm) : 4.23 (2H, d, J=6.0Hz), 4.33 (2H, d, J=6.0H2), 
6.18 (1H, t. J=6.1Hz), 6.51 (2H. d. J=8.6H2), 7.03 (2H. d, J=8.6H2), 7.18 (1H, t, 
J=7.0Hz), 7.25-7.34 (4H, m), 7.58 (1H, dd, J=4.1, 8.3Hz), 8.04 (1H, d. J=8.8Hz). 8.16 
(1H, dd. J=1.8, 9.0Hz), 8.43 (1H, d, J=7.0Hz). 8.49 (1H, d, J=2.0Hz), 8.95 (1H, dd. 
J=1.8, 5.0Hz), 9.04 (1H, t, J=5.5Hz). 

10 

Preparation Example E+-4, Quinoline-6-carboxvlic acid 3-hydroxybenzvlamide 

Thioanisole (1.7mL, 14mmol) was added to a mixture of 
quinoline-6-carboxylic acid 3-benzyloxybenzylamide (1 .3g, 3.6mmol) and 
trifluoroacetic acid(8mL) on an ice bath, and the solution was stirred for 4 hours at 

15 room temperature. The solvent was evaporated in vacuo, then water, an aqueous 
solution of saturated sodium bicarbonate, ethyl acetate and tetrahydrofuran were 
added to the residue for extraction, the organic layer was washed with brine, then, 
dried over anhydrous magnesium sulfate. The solvent was evaporated in vacuo, 
recrystallized from ethyl acetate-methanol, and the title compound (0.64g, 2.3mmol, 

20 64%) was obtained as a white crystal. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.45 (2H. d, J=5.9Hz), 6.60-6.63 (1H, m). 
6.75-6.77 (2H. m), 7,10 (1H, t, J=aiHz). 7.60 (1H. dd, J=4.2. 8.2Hz), 8.07 (1H, d, 
J=8.8Hz), 8.20 (1H, dd. J=2.0, 8.8Hz). 8.45-8.47 (1H. m), 8.54 (1H. d, J=1.8Hz) , 
8.97 (1H, dd, J=1.7, 4.2Hz), 9.23 (1H, t. J=5.8Hz), 9.33 (1H, s). 

25 
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Preparation Example Quinoline-6-carboxylic acid 4-phenylethynvl-benzylamide 
Quinoline-6-carboxylic acid 4-bromobenzylamide(1 .3g, 68%) was obtained 
from qulnoline-6-carboxylic acid (1.0g, 5.8mmol) and 4-bromobenzylamine 
hydrochloride (1.3g, S.Smmoi) according to an analogous method to Preparation 
5 Example A+-5 (with the proviso that reaction was carried out at SO^'C). 

N,N-diisopropylethylamine (0.31 mL, 1.8mmol) was added to a mixture of the 
resulting quinoline-6-carboxylic acid 4-bromobenzylamide (200mg, 0.59mmol) , 
ethynylbenzene(0.077mL, 0.70mmol), copper(l) iodide (catalytic amount), 
tetrakis(triphenylphosphine)palladium(0) (68mg, 0.059mmol) and 

10 N-methylpyrrolidinone (4mL), and the solution was stirred at lOO^'C for 30 minutes, 
and at 120**C for 50 minutes. After cooling, water, ethyl acetate, tetrahydrofuran and 
29% aqueous ammonia solution were added to the reaction mixture for extraction, 
the organic layer was washed with brine, then, the solvent was evaporated in vacuo. 
The residue was purified by silica gel column chromatography (hexane : ethyl acetate 

15 = 1 : 4), then, the resulting crudely purified product was washed with diethyl ether to 
obtain the title compound (50mg, 0.14mmol, 24%) as a white solid. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.57 (2H, d, J=5.7Hz), 7.39-7.41 (5H, m), 
7.52 (4H, d, J=6.8Hz), 7.60 (1H, dd. J=3.8. 8.1Hz), 8.08 (1H, d, J=8.6Hz), 8.21 (1H, d, 
J=8.8Hz). 8.47 (1H, d, J=7.9Hz), 8.56 (1H, s), 8.97 (1H, d, J=4.0Hz), 9.33 (1H, brs). 

20 

Preparation Example E-h-6. Quinoline-6-carboxvlic acid 

4-[1 .3]diQxolan-2-yl -benzylamide 

The title compound (1.31g, 3.92mmol, 77%) was obtained as a white solid 
from 4-[1,3]dioxolan-2-yl-benzylamine described in Preparation Example 120 (970mg, 
25 5.60mmol) and quinoline-6-carboxylic acid (913mg, 5.09mmol) according to an 
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analogous method to Preparation Example Q+-1 . 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.90-4.02 (4H, m), 4.54 (2H. d, J=5.9Hz). 
5.69 (1H. s), 7.35-7.40 (4H. m), 7.60 (1H, dd. J=4.2. 8.2Hz), 8.07 (1H. d. J=9.0Hz). 
8.2 (1H. dd, J=1.9, 9.0Hz), 8.46 (1H, d, J=8.1Hz). 8,54 (1H. d, J=1.5Hz), 8.97 (1H, dd. 
5 J=1 .7, 4.2Hz). 9.29 (1 H, t. J=5.7Hz). 

Preparation Example E+-7, Quinoline-6-carbQxyllc acid 4-formyl-benzylamide 

Quinoline-6-carboxylic acid 4-[1 ,3]dioxolan-2-yl-benzylamide described in 
Preparation Example E+-6 (1 .30g. 3.89mmol) was dissolved in a mixture solution of 

10 tetrahydrofuran (20mL), water (lOmL) and sulfuric acid (3mL), tlie solution was 
stirred for 2 hours under reflux. An aqueous solution of saturated sodium 
bicarbonate was added to the reaction solution at O^'C, the solution was extracted 
with ethyl acetate and tetrahydrofuran. The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate, and the solvent was evaporated in vacuo. 

15 Ethyl acetate was added to the residue, the precipitated solid was filtered, and the 
title compound (700mg, 2.41 mmol, 62%) was obtained as a white solid. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.63 (2H, d, J=5.7Hz). 7.57 (2H, d, J=7.9Hz). 
7.61 (1H, t. J=4.1Hz). 7.88 (2H. dd, J=1.8, 8.4Hz), 8.09 (1H, d, J=8.8Hz), 8.21 (1H, 
dd, J=2.0, 8.8Hz). 8.48 (1H, d. J=7.9Hz), 8.56 (1H, d, J=1.5Hz), 8.98 (1H, dd. J=1.8. 

20 4.2Hz), 9.39 (1 H, t, J=6.0Hz). 9.97 (1 H, s). 



Preparation Example E+-8. Quinoline-6-carboxvlic acid S-br omobenzylamide 

The title compound (1 .4g, 4.0mmol, 70%) was obtained as a white solid from 
3-bromobenzylamlne hydrochloride (1.3g, 5.8mmol) and quinoline-6-carboxylic acid 
25 (1 .Og, 5.8mmol) according to an analogous method to Preparation Example Q+-1 . 
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^H-NMR Spectrum (CDCI3) 5(ppm) : 4.68 (2H. d. J=5.7Hz), 6.75 (1H, brs). 7.23 (1H. t, 
J=7.8H2), 7.31-7.34 (1H. m). 7.43-7.45 (1H, m). 7.47 (1H, dd, J=4.2, 8.2Hz), 
7.53-7.54 (1H, m), 8.07 (1H, dd, J=2,0. a8H2) , 8.16 (1H, d, J=8.8Hz). 8.22-8.24 (1H, 
m). 8,34 (1H, d, J=1.8Hz) , 8.99 (1H, dd, J=1.8, 4.2Hz). 

5 

Preparation Example E+-9. Quinoline-6-carboxylic acid 4-bromobenzylamide 

Tlie title compound (1 .3g, 3.9mmol, 68%) was obtained as a white solid from 
4-bromobenzylamine iiydrochloride (1.3g, 5.8mmol) and quinoline-6-carboxylic acid 
(1 .Og, 5.8mmol) according to an analogous metlriod to Preparation Example Q+-1 . 
10 ^H-NMR Spectrum (CDCI3) 6(ppm) : 4.67 (2H. d, J=5.9Hz), 6.63 (1H, brs), 7.26-7.29 
(2H, m), 7.47-7.51 (3H, m). 8.06 (1H, dd, J=2.0, 8.8Hz), 8.16 (1H, d, J=8.8Hz), 
8.22-8.25 (1H, m), 8.33 (1H, d, J=2.0Hz) , 8.99 (1H. dd, J=1.7, 4.2Hz). 

Preparation Example E+-10. Quinoline-6-carbothioicacid 4-ben2vlQxy-benzylamide 
15 To a solution of 6-quinollne carboxylic acid (lOOmg, 0.577mmol) in 

tetrahydrofuran (50mL) was added N.N'-dicyclohexylcarbodiimide (1.90g, 11.7mmol), 
and the solution was stirred for 1 hour at room temperature. Then, a solution of 
4-benzyloxybenzylamine described in Preparation Example 1 (2.49g, 11.7mmol) in 
tetrahydrofuran was added thereto, followed by stirring overnight at room 
20 temperature. The solvent was evaporated, the residue was purified by NH silica gel 
column chromatography (hexane:ethyl acetate), and quinoline-6-carboxylic acid 
4-benzyloxy-benzylamide (4.31 g, quantitatively) was obtained as a white solid. 

A mixture of the resulting quinoline-6-carboxylic acid 
4-benzyloxy-benzylamide (31 Omg, 0.84mmol), 2,4-bis 

25 (4-methoxyphenyl)-1 ,3-dithia-2,4-diphosphetane-2,4-disulphide (Lawesson's reagent) 
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(1.4g, 3.4mmol) and tetrahydrofuran (lOmL) was refluxed for 1 hour. After cooling, 
the solvent was evaporated in vacuo, dichloromethane was added to the residue, 
which was purified by NH silica gel column chromatography (hexane : ethyl acetate = 
1:1), and the title compound (55mg, 0.14mmol, 17%) was obtained as a pale yellow 

5 solid. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.93 (2H, d, J=4.6Hz). 5.09 (2H. s). 6.99 
(2H,d. J=8.8H2), 7.26-7.44 (7H. m) , 7.58 (1H, dd. J=4.2, 8,2Hz) , 8.01 (1H, d, 
J=9.0Hz) , 8.13 (1H, dd, J=2.1, 8.9Hz), 8.29 (1H, d, J=1.8Hz) , 8.46 (1H, d, J=a2Hz) , 
8.94 (1H. dd, J=1.6, 4.2Hz), 1 0.9(1 H, brs). 

10 

Preparation Example F-1. 3-Acetvl"4-amino-benzoic acid methyl ester 

To a solution of 4-amino-3-iodo-benzoic acid methyl ester (11.30g, 
40.77mmol) in toluene (300mL) were added trlbutyl(1-ethoxyvinyl)tin (16.5mL, 
48.9mmol) and tetrakis(triphenylphosphine)palladium(0) (9422mg, 8.154mmol) under 

15 nitrogen atmosphere, and the solution was stirred at 105*^0 for 7 hours. After 
cooling to room temperature, water was added, the mixture was extracted with ethyl 
acetate-tetrahydrofuran, the organic layer was washed with water, and then, 
evaporated. The residue was dissolved in 280mL of tetrahydrofuran, 2N 
hydrochloric acid (80mL) was added thereto, followed by stirring for 3 hours at room 

20 temperature. The reaction mixture was cooled on an ice bath, an aqueous solution 
of 2N sodium hydroxide (80mL) was added, an aqueous solution of saturated sodium 
bicarbonate was further added, and the solution was extracted with ethyl acetate. 
An aqueous solution of 10% potassium fluoride was added to the organic layer, and 
the solution was stirred for 3 hours at room temperature. The organic layer was 

25 separated, washed with brine, then evaporated, the residue was purified by silica gel 
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column chromatography (hexane-ethyl acetate), and title compound (6.42g, 
33.2mmol, 81 A%) was obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 2.64 (3H. s), 3.89 (3H. s). 6.63 (1H. d. J=8.8Hz). 
7.91 (1H. dd, J=2.0. 8.8Hz), 8,47 (1H, d, J=2.0H2). 

5 

Preparation Example F-2. 4-Oxo-1 .4-dihydro-cinnoline-6-carboxvllc acid methyl ester 
To a solution of 3-acetyl-4-amlno-benzoic acid methyl ester (2063mg, 
10.68mmol) in acetic acid (39mL) was added sulfuric acid (6.5mL) on an ice bath, 
then, an aqueous solution (6.5mL) of sodium nitrite (922mg, 13.35mmol) was 

10 added thereto, followed by stirring on the ice for 1 hour, and at room temperature for 
2 days. The reaction mixture was concentrated until it reached half of the amount, 
water was added, then an aqueous solution of 2N sodium hydroxide was added on 
an ice bath to adjust the pH to 5. The insoluble matter was separated by filtration, 
then, the filtrate was extracted with ethyl acetate, the organic layer was dried over 

15 sodium sulfate and then evaporated. Diethyl ether was added to the resulting 
residue for solidification, the resulting solid was washed with diethyl ether, and 
365mg of the title compound (1 .78mmol, 16.6%) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.88 (3H, s), 7.66 (1H, d, J= 8.8Hz), 7.82 (1H, 
s). 8.24 (1H, d. J=8.8Hz), 8.58 (1H. s). 1 3.7(1 H, brs). 

20 

Preparation Example F-3. 4-Chloro-cinnoline-6-carboxvlic acid methvl ester 

Thionyl chloride (5mL, 68.5mmol) and N,N-dimethylformamide (3 drops) were 
added to 4-oxo-1.4-dihydro-cinnoline-6-carboxylic acid methyl ester (212mg, 
1.04mol), and the solution was stirred for 1.15 hours under reflux. Toluene was 
25 added to the reaction mixture, which was then evaporated in vacuo. Ethyl acetate 
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was added to the residue the organic layer was washed with an ice water, dried over 
anhydrous magnesium sulfate, then, evaporated in vacuo, and the title compound 
(192mg, 0.862mmol, 82.9%) was obtained. This was used in the next reaction 
without purification. 

5 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.97 (3H, s), 8.43 (1H. d, J=a8Hz), 8.66 (1H, 
d, J=8,8Hz). 8.72 (1H, s), 9.73 (1H, s). 

Preparation Example F-4. Cinnoline-6'Carboxylic acid methyl ester 

To a solution of 4-chloro-cinnoline-6-carboxylic acid methyl ester (192mg. 

10 0.863mmol) in dimethylsulfoxide (SOmL) were added sodium formate (70mg, 
1 .04mmol), tetrakis(triphenylphosphine)palladium(0) (1 98mg, 0.702mmol) and 
N,N-diisopropylethylamine (0.21 mL, 1.21mmol), and the mixture was stirred for 1.5 
hours at 90''C. After cooling to room temperature, water was added, ethyl acetate 
extraction was carried out, the organic layer was washed with water and brine, then, 

15 after drying over anhydrous sodium sulfate, the organic layer was evaporated. The 
resulting solid was washed with diethyl ether, then, purified by silica gel column 
chromatography (hexane-ethyl acetate), and the title compound (16mg, 
0.089mmol,10%) was obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.03 (3H. s). 7.97 (1H, dd. J=0.8. 6.0Hz). 8.42 
20 (1H, J=0.8, 8.0Hz), 8.59-8.63 (2H, m), 9.43(1 H. dd, J= 0.8, 6.0Hz). 

Preparation Example G-1 . lsoquinoline-6-carboxylic acid 

A solution prepared by adding (4-bromobenzylydene)-(2,2-diethoxyethyl) 
amine (synthesized from 4-bromobenzaldehyde, according to the method described 
25 in J. Org. Chem., vol. 48, 3344-3346 (1983)) (51.4g, 0.189mmol) to an ice-cold 

162 



E0006 UP25W/KAN 

concentrated sulfuric acid (20g) was added to a solution prepared by adding 
diphosphorus pentoxide (40g) to an ice-cold concentrated sulfuric acid (360g). and 
the solution was stirred at 160*'C for 2 hours. The reaction solution was gradually 
cooled to O'^C, the solution was filtered through Celite pad, the filtrate was neutralized 
5 with sodium carbonate. This solution was further filtrated through Celite pad, this 
filtrate was extracted with ethyl acetate and dried over anhydrous magnesium sulfate. 
The solvent was evaporated, and the residue was purified by silica gel column 
chromatography (hexane:ethyl acetate), and 6-bromoisoquinoline (482mg, 1.2%) was 
obtained as an orange oil. 

10 Next, to a solution of 6-bromoisoquinoline (382mg, 1.84mmol) in 

N,N-dimethylformamide (3.8mL) were added zinc cyanide (431 mg, 3.67mmol) and 
tetrakis(triphenylphosphine)palladium(0) (42mg, 0.0367mmol) under nitrogen 
atmosphere, and the mixture was stirred at 100^*0 for 1 hour. 
Tetrakis(triphenylphosphine)palladium(0) (42mg, 0.0367mmol) was further added, 

15 and the mixture was stirred for 2.5 hours at 100°C. The reaction mixture was 
allowed to room temperature, ethyl acetate and water were added for extraction, the 
organic layer was washed with water and dried over anhydrous magnesium sulfate. 
The residue was purified by silica gel column chromatography (hexane : ethyl 
acetate), and isoquinoline-6-carbonitrile (234mg, 83%) was obtained as a yellow 

20 solid. 

Lastly, isoquinoline-6-carbonitrile (51 mg, 0.331 mmol) was dissolved in 
diethyleneglycol (I.OmL), potassium hydroxide (9mg, 0.166mmol) was added thereto, 
followed by stirring at ISC'C for 3 hours. The reaction mixture was allowed to room 
temperature, neutralized using hydrochloric acid, extracted with ethyl acetate, dried 
25 over anhydrous magnesium sulfate, then, the solvent was evaporated. Water was 
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added to the residue, the precipitated solid was collected, washed with water, dried in 
vacuo, so as to obtain the title compound {12mg, 21%) as a yellow solid. 

Preparation Example H-1 . 4-Chloro-quinazoline-6'Carboxylic acid ethyl ester 
5 The title compound (380mg, I.SImmol, 88%) was obtained from 

4-oxo-dihydroquinazoline-6-carboxylic acid ethyl ester (396mg, 1 .81 mmol) according 
to an analogous method to Preparation Example F-3. 

^H-NMR Spectrum (DMSO-de) 5(ppm) :1.34(3H, t, J=7.2Hz), 4.35 (2H, q, J=7.2Hz), 
7.78 (1H. d. J=8.4Hz). 8.29 (1H. dd. J=2.0. 8.4H2), 8.37 (1H, s). 8.64 (1H, d, 
10 J=2.0Hz). 

Preparation Example H-2. Quinazoline-B-carboxylic acid ethyl ester 

The title compound (79mg, 0.39mmol, 24%) was obtained from 
4-chloro-quinazoline-6-carboxylic acid ethyl ester (380mg, 1 .61 mmol) according to an 
15 analogous method to Preparation Example F-4. 

^H-NMR Spectrum (CDCI3) 5(ppm) :1.47 (3H, t, J=7.6Hz). 4.48 (2H. t. J=7.6Hz), 8.11 
(1H, d. J=8.8Hz), 8.53 (1H, dd, J=2,0. 8.8Hz), 8.71 (1H, d, J=2.0Hz), 9.42 (1H, s), 
9.52 (1H,s). 

20 Preparation Example H-3. Quinazoline-6'Carboxylic acid 

To a solution of quinazoline-6-carboxylic acid ethyl ester (79mg, 0.391 mmol) 
in ethanol (4mL) was added an aqueous solution of IN sodium hydroxide (4mL), and 
the solution was stirred for 1 hour at room temperature. IN Hydrochloric acid was 
added to the reaction mixture to adjust the pH to 4. and the solution was evaporated 

25 in vacuo. Ethanol was added to the residue, and the organic layer was 
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concentrated. The residue was dissolved In an ethyl acetate-tetrahydrofuran 
mixture solvent, dried over anhydrous magnesium sulfate, then, evaporated in vacuo, 
and quinazoline-6-carboxylic acid (15mg, 0.086mmol, 22%) was obtained. This was 
used In the next reaction without purification. 
5 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 8.09 (1H, d, J=8.8Hz). 8.44 (1H, dd, J=2.0. 
8.8Hz), 8.83 (1H. d, J=2.0Hz). 9.39 (1H, s). 9.79 (1H. s). 

Preparation Example 1-1. Quinoxaline-6-carboxylic acid 

To a solution of quinoxaline-6-carboxylic acid methyl ester (2084mg, 

10 11.07mmol) In ethanol (25mL) was added an aqueous solution of 1N sodium 
hydroxide (25mL), and the solution was stirred for 4 hours under reflux. 1N 
Hydrochloric acid was added to the reaction mixture to adjust the pH to 4, then, the 
precipitated solid was collected by filtration, washed with water and isopropanol, then 
dried to obtain the title compound (1477mg, 8.479mmol, 76.6%) as a solid. 

15 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 8.18 (1H. d, J=8.4Hz), 8.29 (1H, dd, J=8.4, 
1.2Hz), 8.61 (1H, d, J=1.2Hz), 9.00-9.07 (2H, m). 

Preparation Example J-1 . 2,2-Dimethyl-N-pyridin-2-yl-propionamide 

2-Aminopyrldine (3.1 g, 33mmol) and trlethylamine(6.9mU 49mmol) was 

20 dissolved in dichloromethane (40mL), 2,2-dimethylpropionyl chloride (4.5mL. 
36mmol) was added on an ice bath, and the solution was stirred for 2 hours at the 
same temperature. Water was added thereto for extraction, the organic layer was 
sequentially washed with an aqueous solution of saturated sodium bicarbonate and 
brine, then, dried over anhydrous magnesium sulfate. The solvent was evaporated 

25 in vacuo, and the title compound (6.0g, 34mmol, 102%) was obtained as a white 
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^H-NMR Spectrum (CDCI3) 5(ppm) :1.27 (9H, s), 7.03 (1H. ddd. J=1.1, 4.9. 7.3Hz), 
7.68-7.72 (1H. m), 8.02 (1H, s), 8,23-8.27 (2H, m). 

5 Preparation Example J-2. N-(3-formvlpvridin-2-vn-2.2-dimethylpropionamide 

To a mixture solution of ferf-butyl lithium (1.5M pentane solution, 10mU 
15mmol) and diethyl ether (50mL) was added a solution of 
2,2-dimethyl-N-pyridin-2-yl-propionamide described in Preparation Example J-1 
(SOOmg, S.Ommol) in diethyl ether (10mL) dropwise at -78°C, and the solution was 

10 stirred for 90 minutes at the same temperature. At the same temperature, 
morpholine-4-carbaldehyde (I.OmL, lOmmol) was added dropwise, and the solution 
was warmed gradually to room temperature. Water and tetrahydrofuran were added 
to the reaction mixture for extraction, the organic layer was washed with brine, then, 
the solvent was evaporated in vacuo. The residue was purified by silica gel column 

15 chromatography (hexane : ethyl acetate = 1:4). and the title compound (880mg, 
4.3mmol, 85%) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) :1.38 (9H. s). 7.21 (1H, dd. J=4.9. 7.6Hz), 8.05 
(1H, dd. J=2.0, 7.5H2). 8.69 (1H. dd, J=2.0. 4.9Hz). 9.94 (1H, s), 10.9 (1H. brs). 

20 Preparation Example J-3. f2-AminoDvridin-3-yl)-methanol 

A mixture solution of N-(3-formylpyridin-2-yl)-2,2-dimethylpropionamide 
described in Preparation Example J-2 (500mg, 2.4mmol) and an aqueous solution of 
5N sodium hydroxide (7mL) was refluxed for 90 minutes. After cooling, ethyl 
acetate and tetrahydrofuran were added for extraction, the organic layer was washed 

25 with brine, then, the solvent was evaporated in vacuo. The residue was purified by 
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silica gel column chromatography (methanol : ethyl acetate = 1 : 5), and the title 
compound (160mg, 1 .2mmol, 53%) was obtained as a pale yellow solid. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.31 (2H, s), 5.13 (1H, brs). 6.62 (2H. s), 
6.51 (1H, dd, J=5.0, 7.3Hz), 7.34-7.36 (1H, m). 7.81-7.82 (1H, m). 

5 

Preparation Example J-4. 2-Aminopyridine-3-carbaldehyde 

To a mixture of (2-aminopyridin-3-yl)-methanol described in Preparation 
Example J-3 (130mg,1.1mmol) and dichloromethane (10mL) was added manganese 
dioxide (1.3g, ISmmol) at room temperature, and the solution was stirred overnight. 
10 The reaction solution was filtered through Celite pad, then, the solvent was 
evaporated in vacuo, and the title compound (lOBmg, 0.88mmol, 83%) was obtained 
as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 6.75 (1H, dd. J=4.9, 7.5Hz), 7.83 (1H, dd, J=1.9, 
7.5Hz), 8.23 (1H, dd. J=1.9. 4.9Hz). 9.86 (1H. s). 

15 

Preparation Example J-5. 2-Hydroxv-ri.81naphthvlidine-3-carbox ylic acid ethvl ester 

To a mixture of 2-aminopyridine-3-carbaldehyde described in Preparation 
Example J-4 (B.Omg, 0.066mmol) and ethanol (2mL) were added diethylmalonate 
(0.50mL, 3.3mmol) and piperidine (0.20mL, 2.0mmol), and the solution was stirred 

20 overnight at 70''C. The solvent was evaporated in vacuo, the residue was purified 
by silica gel column chromatography (methanol : ethyl acetate =1 : 10), and the title 
compound (9.2mg, O.G42mmol. 64%) was obtained as a white solid. 
^H-NMR Spectrum (CDCI3) 6(ppm) :1.43 (3H, t, J=7.1Hz), 4.45 (2H. q, J=7.1Hz). 7.28 
(1H. dd, J=4.9, 7.8Hz), 8.04 (1H. dd. J=1.7. 7.9Hz), 8.48 (1H, s). 8.87-8.88 (1H, m), 

25 12.16 (1H. brs). 

167 



E0006 UP25W/KAN 



Preparation Example J-6. 2-Trifluoromethane sulfonyloxy-fl .8]naphthy[idine-3- 
carboxylic acid ethyl ester 

To a mixture of 2-hydroxy-[1,8]naphthylidine-3-carboxylic acid ethyl ester 
5 described in Preparation Example J-5 (95mg, 0.44mmol), dichloromethane(4mL) and 
N,N-dimethylformamide (0.5mL) were added 

N'phenyl-bisftrifluoromethanesulfonimide) (230mg, 0.65mmol), triethylamine 
(0.18mL,1.3mmol) and catalytic amount of 4-(dimethylamino)pyridine. and the 
solution was stirred for 2.5 hours at room temperature. The solvent was evaporated 
10 in vacuo, the residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 1 : 1), and the title compound (22mg, 0.063mmol, 14%) was obtained 
as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) :1.49 (3H, t, J=7.1Hz), 4.54 (2H. q, J=7.1Hz), 7.69 
(1H, dd, J=4.3, 8.2Hz), 8.41 (1H, dd. J=2.0, 8.4Hz), 9.09 (1H, s), 9.28 (1H. dd. J=2.0, 
15 4.2Hz). 

Preparation Example J-7. ri.81NaDhthylidine-3-carboxvllc acid ethvl ester 

To a mixture of 2-trifluoromethanesulfonyloxy-[1,8]naphthylidine-3-carboxylic 
acid ethyl ester described in Preparation Example J-6 (22mg, O.OBSmmol), 

20 tetrakis(triphenylphosphine)palladium(0) (7.3mg, 0.0063mmol), and 
1-methyl-2-pyrrolidinone (1.5mL) were added N.N-diisopropylethylamine (0.033mL, 
0.19mmol) and formic acid (0.0036mU 0.094mmol), and the solution was stirred for 
45 minutes at 100*^0. After cooling, filtration was carried out using NH silica gel. and 
the filtrate was evaporated in vacuo. Water, ethyl acetate and tetrahydrofuran were 

25 added to the residue for extraction, the organic layer was washed with brine, the 
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solvent was then evaporated In vacuo. The residue was purified by silica gel 
column chromatography (ethyl acetate), and the title compound (8.1 mg, 0.040mmol, 
64%) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) :1.49 (3H. t. J=7.1Hz). 4.51 (2H, q. J=7.1Hz), 7.61 
5 (1H, dd, J=4.3, 8.2Hz), 8.34 (1H, dd, J=2.0, 8.2Hz). 8.91 (1H. d. J=2.2Hz). 9.25 (1H, 
dd. J=2.0, 4.2Hz). 9.69 (1H. d. J=2.4Hz). 

Preparation Example K-1 . 2-Methyl-benzoxazole-6-carboxylic acid methyl ester 

To a solution of 4-amino-3-hydroxy-benzoic acid methyl ester (2085mg, 

10 12.47mmmol) in xylene (200mL) were added acetyl chloride (1.06mL, 14.96mmol), 
pyridinium p-toluenesulfonate (940mg, 3.74mmol) and triethylamine (2.09mU 
14.96mmol), and the solution was stirred for 8.5 hours under reflux. Ethyl acetate 
was added to the reaction mixture, which was then washed with water, dried over 
anhydrous magnesium sulfate, then, evaporated in vacuo, the resulting residue was 

15 purified by silica gel chromatography (hexane-ethyl acetate), and the title compound 
(1917mg, 10.02mmol, 80.4%) was obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 2.69 (3H, s), 3.96 (3H. s), 7.68 (1H, d. J=8.4Hz). 
8.05 (1H, dd, J=1.2, 8.4Hz), 8.17 (1H. d, J= 1.2Hz). 

20 Preparation Example K-2. 2-Methyl-benzoxazole-6-carboxylic acid 

To a solution of 2"-methyl-benzoxazole-6-carboxylic acid methyl ester (301 mg, 
1.57mmol) in ethanol (lOmL) was added an aqueous solution of 2N sodium 
hydroxide (lOmL), and the mixture was stirred for 2 hours at room temperature. 2N 
Hydrochloric acid was added to the reaction mixture to adjust the pH to 4, and the 

25 solution was extracted with ethyl acetate. The organic layer was washed with brine, 
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dried over anhydrous sodium sulfate, then, evaporated in vacuo, and the title 
compound (270mg, 1.52mmol, 97%) was obtained. This was used in the next 
reaction without purification. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.64 (3H. s). 7.73 (1H, d, J=8.0Hz), 7.93(1 H. 
5 dd, J=1.2, 8.0Hz), 8.15 (1H, d, J= 1.2Hz). 

Preparation Example 0-1, 2.3-Dihvdro-1H-Dvrrolor2.3>blDvridine-5-carbonitrile 

IH-Pyn-oiop.S-bJpyridine (1 .Og, 8.46mmol) and 10% palladium-carbon 
(500mg) were dissolved in a mixture of formic acid (lOmL) and triethylamine (lOmL), 

10 and the solution was stirred at 70'*C for 17 hours. To this reaction mixture was 
further added 10% palladium-carbon (270mg), and the mixture was stirred at 70**C for 
2 hours. The reaction mixture was cooled to room temperature, then an aqueous 
solution of 5N sodium hydroxide was added thereto, the solution was extracted with 
ethyl acetate and tetrahydrofuran, and the organic layer was dried over anhydrous 

15 magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
by silica gel column chromatography (ethyl acetate : methanol = 10 : 1), and 
2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (614mg, S.llmmol, 60%) was obtained as a 
pale yellow solid. 

The resulting 2,3-dihydro-1H-pyrrolo[2,3-b] pyridine (614mg. S.llmmol) and 
20 N-bromosuccinimide (1.09g, 6.13mmol) were dissolved in N,N-dimethylformamide 
(12mL), and the solution was stirred for 2.5 hours at room temperature. An aqueous 
solution of saturated sodium bicarbonate was added to the reaction solution at O^'C, 
which was then extracted with ethyl acetate, the organic layer was washed with brine 
and dried over anhydrous magnesium sulfate. The solvent was evaporated in 
25 vacuo, the residue was purified by NH silica gel column chromatography (hexane : 
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ethyl acetate = 3:1). and 5-bromo-2,3-dihydro-1H-pyiTolo[2,3-b]pyridine (370mg, 
1 .86mmol, 36%) was obtained as a white solid. 

The resulting 5-bromo-2,3-dihydro-1H-pyrrolo[2,3-blpyridine (345mg. 
1.73mmol), zinc cyanide (305mg. 2.60mmol) and 

5 tetrakis(triphenylphosphine)palladium(0) (200mg, 0.173mmol) were dissolved In 
dimethylsulfoxide (7mL). and the solution was stirred at 120'*C for 4 hours under 
nitrogen atmosphere. The reaction solution was cooled to room temperature, water 
and ethyl acetate were added to the reaction solution, the organic layer was 
separated, the organic layer was washed with brine and dried over anhydrous 
10 magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
by silica gel column chromatography (ethyl acetate), and the title compound (167mg, 
1.15mmol. 66%) was obtained as a light brown solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.01 (2H. t J=8.6Hz), 3.58 (2H, t, J=8.6Hz), 
7.46 (1H, s). 7.63 (1H, s), 8.10 (1H, s). 

15 

Preparation Example 0-2. 2.3-Dihvdro-1H-Dvrrolor2.3-blDvridine-5-carboxvlicacid 

The title compound (259mg, quantitatively) was obtained as a white solid 
from 2,3-dihydro-1H-pyrrolo[2,3-b]pyridine-5-carbonitrile described in Preparation 
Example 0-1 (167mg,1.15mmol) according to an analogous method to Preparation 
20 Example T-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.00 (2H, t. J=8.6Hz), 3.56 (2H. t. J=8.6Hz), 
7.25 (1H, s), 7.59 (1H, s), 8.30 (1H. s). 

Preparation Example P-1. 6-Oxo-1.6-dihydro-pyridine-3-carboxylic acid ethyl ester 
25 To a suspension of 6-hydroxy-nicotinic acid (5.00g, 35.9mmol) in ethanol 
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(60mL) was added 1N hydrochloric acid (20mL), which was then stirred at IIO^'C for 
3 hours. The reaction solirtion was cooled to 0°C. then, an aqueous solution of 
saturated sodium bicarbonate was added, the solution was extracted with ethyl 
acetate and tetrahydrofuran. and the organic layer was dried over anhydrous 
5 magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
by silica gel column chromatography (ethyl acetate), and the title compound (3.90g, 
23.3mmol, 65%) was obtained as a white solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :127 (3H. t, J=7.1Hz), 4.23 (2H. q. J=7.1H2). 
6.36 (1H, d, J=9.7Hz). 7.79 (1H, dd, J=2.6. 9.7Hz), 8.03 (1H, d. J=2.6H2). 

10 

Preparation Example P-2. 5-lodo-6-oxo-1,6-dihydro-pyridine-3-carboxylic acid ethyl 
ester 

The title compound (2.82g, 9.62mmol, 80%) was obtained as a white solid 
from 6-oxo-1,6-dihydro-pyridine-3-carboxylic acid ethyl ester described in Preparation 
15 Example P-1 (2.00g, 12.0mmol) according to an analogous method to Preparation 
Example A+-16. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.28 (3H, t, J=7.1Hz). 4.23 (2H. q, J=7.1Hz). 
8.09 (1H. s). 8.36 (1H. d, J=2.4Hz). 

20 Preparation Example P-3- 6'Oxo-5-trimethylsilanylethynyM ■6-dihydro-pyridine-3- 

cart)oxylic acid ethyl ester 

5*lodine-6-oxo-1 ,6-dihydro-pyridine-3-carboxylic acid ethyl ester described in 

Preparation Example P-2 (I.OOg, 3.41 mmol), trimethylsilylacetylene (626mI. 

4.43mmol), palladium(ll) acetate (7.66mg, 34|jmol). triphenylphosphine (17.9mg. 
25 68|jmol), copper(l) iodide (13mg, 68Mmol) and butylamine (674(jl, 6.82mmol) were 
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suspended in tetrahydrofuran (6mL), and the mixture was stirred at 40**C for 16 hours 
under nitrogen atmosphere. The reaction mixture was cooled to room temperature, 
then, water was added thereto, the solution was extracted with ethyl acetate, and the 
organic layer was washed with brine. The organic layer was dried over anhydrous 
5 magnesium sulfate, then, the solvent was evaporated in vacuo, the residue was 
purified by silica gel column chromatography (hexane : ethyl acetate =1 : 1), and the 
title compound (551 mg, 2.09mmol, 61%) was obtained as a light brown solid. 
'H-NMR Spectrum (DMSO-de) 6(ppm) : 0.22 (9H, s), 1.27 (3H, t J=7.1Hz). 4.23 (2H. 
q, J=7.1Hz), 7.91 (1H, d, J=2.4Hz), 8.07 (1H, d, J=2.4Hz). 

10 

Preparation Example P-4. Furor2,3-b1pyridine-5-carboxvlic acid ethyl ester 

6-Oxo-5-trimethylsilanylethynyl-1 ,6-dihydro-pyridine-3-carboxylic acid ethyl 
ester described in Preparation Example P-3 (545mg. 2.07mmol) and copper(l) iodide 
(5.9mg, 3lMmol) were suspended in ethanol (7mL) and triethylamine (3mL), and the 

15 mixture was stirred at 75*^0 for 20 hours. The reaction mixture was cooled to room 
temperature, then, potassium carbonate (572mg. 4.14mmol) was added to the 
reaction mixture, which was further stirred at 75**C for 5 hours. The reaction mixture 
was cooled to O^'C, then, water was added, the precipitated solid was filtered, and the 
title compound (303mg) was obtained as a brown solid. In addition, ethyl acetate 

20 was added to the mother liquor for extraction, the organic layer was washed with 
brine, then, dried over anhydrous magnesium sulfate, the solvent was evaporated in 
vacuo, the residue was purified by silica gel column chromatography (hexane : ethyl 
acetate = 1:1), and the title compound (33mg, 0.17mmol) was obtained as a white 
solid. 

25 ^H-NMR Spectrum (DMSO-de) 6(ppm) :1.36 (3H. t. J=7.1Hz), 4.38 (2H. q, J=7.1Hz), 
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7.16 (1H, d, J=2.4Hz), 8.25 (1H, d, J=2.2Hz), 8-69 (1H, d, J=:1.8Hz), 8.87 (1H. d, 
J=2.0Hz). 

Preparation Example Q-f -1 . Imidazofi .2-alDvr idine-6-carboxvlic add 

5 (5-(3-fluorophenoxv)thiophene-2-ylmethvl) amide 

To a solution of imidazo[1 .2-a]pyridine-6-carboxylic acid (87mg, 0.54mmol) 
and C-(5-(3-fluorophenoxy)thiophen-2-yl)methylamine (1 20mg, 0.54mmol) in 
N,N-dimethylfomiannide (5mL) were added 

benzotrlazol-1-yl-tris(dimetliylamino)phosphonium hexafluorophosphate (240mg, 

10 0.54mmol) and triethylamine(0.15mL, 1.08mmol), and tiie solution was stirred for 40 
minutes at 80''C. Water and ethyl acetate were added to the reaction mixture for 
extraction, and the organic layer was washed twice with water. Silica gel was added 
to the organic layer, solvent was evaporated in vacuo for adsorption, purification was 
carried out by silica gel column chromatography (hexane : ethyl acetate = 1:1, then 

15 ethyl acetate), and the titie compound (90mg, 0.25mmol. 45.4%) was obtained as a 
light brown oil. 

^H-NMR Spectrum (DMSO-de) O(ppm) : 4.55 (2H, d. J=5.6Hz), 6.58 (1H, d, J=4.0Hz), 
6.83 (1H, d, J=4.0Hz), 6.90-7.00 (3H, m), 7.40 (1H, ddd, J=aO, 8.0, 8.0Hz), 
7.57-7.66 (3H, m), 8.04 (1H, s), 9.12 (1H. d, J=0.8Hz), 9.20 (1H, t, J=5.6Hz). 

20 

Preparation Example R-1. 2.6-Diamino-5-iodo-nicotinic acid ethyl ester 

To a solution of 2,6-diamino-nicotinic acid ethyl ester described in Preparation 
Example A-14 (1.4g, 7.7mmol) in N,N-dimethylformamide (15mL) was added 
N-iodosuccinimide (2.09g, 9.3mmol), and the solution was stirred for 1 hour at room 
25 temperature. The reaction mixture was poured into an aqueous solution of 

174 



E0006 UP25W/KAN 

saturated sodium thiosulfate pentahydrate, and the solution was extracted witli ethyl 
acetate. The organic layer was washed with brine, dried over anhydrous 
magnesium sulfate, and then evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate : hexane =1:1) and the title 
5 compound (0.84g, 2.7mmol, 35.5%) was obtained. 

^H-NMR Spectrum (CDCb) 6(ppm) :1.36 (3H. t. J=7.2H2), 4.27 (2H, q, J=7.2Hz). 5.10 
(2H, brs), 8.23 (1H, s). 

Preparation Example R-2. 6-Amino-1H-pyrrolor2.3-b1pyridine-5-carboxvlic acid ethvl 
10 ester 

Catechol borane (2.7mU 1M tetrahydrofuran solution, 2.7mmol) was added 
dropwise to ethoxyacetytene (0.7mU 40% hexane solution, 2.83mmol) on an ice bath, 
and the mixture was stirred for 1 hour at room temperature. The mixture was further 
heated at 70''C and stin-ed for 2 hours, and allowed to room temperature. A solution 

15 of 2,6-diamino-5-iodo-nicotinic acid ethyl ester described in Preparation Example R-1 
(415mg, 1.35mmol) in tetrahydrofuran (5.5mL), t6trakis(triphenylphosphine)palladium 
(0) (48mg, 0.042mmol) and sodium hydroxide (160mg, 4mmol, powder) were added 
thereto, followed by stirring for 7 hours 30 minutes under reflux. The reaction 
mixture was allowed to room temperature, 2N hydrochloric acid (4.7mL, 9.4mmol) 

20 was added thereto, followed by stirring for 60 hours at room temperature. After the 
reaction was completed, the reaction mixture was evaporated, and extracted using 
diethyl ether. The aqueous layer was fractionated, neutralized on an ice bath with 
an aqueous solution of 5N sodium hydroxide, then, was extracted with ethyl acetate. 
The organic layer was dried over anhydrous magnesium sulfate, then evaporated, 

25 the resulting residue was purified by silica gel column chromatography (ethyl 
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acetate : hexane = 2 : 1), and the title compound (97mg, 0.47mmol, 35%) was 
obtained. 

^H-NMR Spectmm (CDCI3) 5(ppm) :1.41(3H. t J=7.2Hz), 4.36(2H. q. J=7.2Hz), 
6.28-6.42(3H, m), 6.99-7.02(1 H, m). 8.49(1H, s), 9.19(1H, brs). 

5 

Preparation Example R-3, 2.3-Dihydro-1H-pyrrolof2.3-b]pyridtne 

1H-Pyrrolo[2,3-b]pyridine (1.00g, 8.46mmol) and 10% palladium-carbon 
(500mg) were dissolved in a mixture of formic acid (lOmL) and triethylamine (lOmL), 
and the mixture was stirred at 70°C for 87 hours. To this reaction mixture was 

10 further added 10% palladium-carbon (400mg), and the solution was stirred for 9.5 
hours at 70*'C. The reaction mixture was cooled to room temperature, an aqueous 
solution of 5N sodium hydroxide was added thereto, the solution was extracted with 
ethyl acetate and tetrahydrofuran, and the organic layer was dried over anhydrous 
magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 

15 by silica gel column chromatography (ethyl acetate : methanol ==10:1), and the titie 
compound (219mg, 1 .82mmol, 22%) was obtained as a pale yellow solid. 
^H-NMR Spectnjm (DMSO-de) 6(ppm) : 2.94 (2H, t, J=8.4Hz), 3.43 (2H, t, J=8.4Hz), 
6.27 (1H, s). 6.39 (1H, dd, J=5.3, 7.0Hz). 7.22 (1H. d. J=7.0Hz). 7.66 (1H, d, 
J=4.9Hz). 

20 

Preparation Example R-4. 5-Bromo-2.3-dihydro-1H-pyrrolor2.3-blpyridine 

2,3-Dihydro-1H-pyrrolo[2,3-b]pyridine described in Preparation Example R-3 
(15mg, 0.13mmol) and N-bromosuccinimide (24mg, 0.14mmol) were dissolved in 
N,N-dimethylformamide (0.5mL), and the solution was stin-ed for 15 hours at room 
25 temperature. An aqueous solution of saturated sodium bicarbonate was added to 
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the reaction solution at O^'C, which was then extracted with ethyl acetate, the organic 
layer was washed with brine and dried over anhydrous magnesium sulfate. The 
solvent was evaporated in vacuo, the residue was purified by silica gel column 
chromatography (hexane : ethyl acetate = 5:1). and the title compound (12mg, 
5 60|jmol, 48%) was obtained as a white solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.98 (2H, t, J=8.8Hz). 3.48 (2H, t. J=8.8Hz), 
6.60 (1H. s). 7.37 (1H, d, J=1.1Hz). 7.71 (1H, d, J=2.4Hz). 

Preparation Example R-S. 5-Bromo-1H-Dvrrolor2.3-blDvridine 

10 5-Bromo-2.3-dlhydro-1H-pyn'olo[2,3-b]pyridine (600mg, 3.01 mmol) and 

2,3-dichloro-5.6-dicyano-1,4-benzoquinone described in Preparation Example R-4 
(753mg, 3.31 mmol) was dissolved in toluene (15mL), and the solution was refluxed 
for 40 minutes under nitrogen atmosphere. The reaction solution was cooled to 
room temperature, water and ethyl acetate were added thereto, the organic layer was 

15 partitioned, the organic layer was washed with brine and dried over anhydrous 
magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
by silica gel column chromatography (hexane : ethyl acetate = 5:1), and the title 
compound (260mg, 1.32mmol, 44%) was obtained as a white solid. 
^H-NMR Spectrum (DMSO-de) 6(ppnn) : 6.40-6.48 (1H. m). 7.50-7.60 (1H, m), 8.20 

20 (1H, s). 8.30 (1H, s), 11.9 (1H, s). 

Preparation Example R-6. 1H-Pyn^olof2.3-blPvridine-5-carbonitrile 

5-Bromo-1H-pyrrolo[2,3-b]pyridine described in Preparation Example R-5 
(90mg, 0.46mmol), zinc cyanide (80mg, 0.69mmol) and 
25 tetrakis(triphenylphosphine)palladium(0) (53mg, 46|jmol) were dissolved in 
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N-methyl-2-pyiTolidinone (2mL), and the mixture was stirred for 4.5 hours at 11 OX 
under nitrogen atmosphere. The reaction mixture was cooled to room temperature, 
water and ethyl acetate were added to the reaction mixture, the organic layer was 
partitioned, the organic layer was washed with brine and dried over anhydrous 
5 magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
by silica gel column chromatography (hexane : ethyl acetate = 5 : 1), and the title 
compound (48mg, 0.34mmol, 73%) was obtained as a white solid. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 6.55-6.68(1 H, m). 7.65-7.78 (1H. m), 8.52 
(1H, s), 8.60 (1H. s), 12.3 (1H, brs). 

10 

Preparation Example R-7. 1H-Pyrrolof2.3-b1pyridine-5-carboxviic acid 

The title compound (47mg, 0.29mmol. 88%) was obtained as a white solid 
from 1H-pyrrolo[2,3-b]pyridine-5-carbonitrile described in Preparation Example R-6 
(47mg, 0.33mmol) according to an analogous method to Preparation Example T-6. 
15 ^H-NMR Spectmm (DMSO-de) 5(ppm) : 6.57-6.63 (1H, m). 7.55-7.62 (1H, m), 8.51 
(1H. s). 8.79 (1H. s). 12.0 (1H. s), 12.7 (1H, brs). 

Preparation Example S-1 . 3-Amino-2-bromopyridine 

2-Bromo-3-nitropyridine (3g, 15mmol) was dissolved in a mixture solution of 

20 tetrahydrofuran (15mL) and water (5mL), then iron powder (1g, 18mmol) and 
ammonium chloride (2g, 37mmol) were added thereto, followed by stirring at from 
60X to 70*^0 for 5 hours. After the reaction was completed, the reaction mixture 
was filtered through Celite pad, brine was added, and the solution was extracted with 
ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, then 

25 evaporated, the resulting residue was purified by silica gel column chromatography 
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(ethyt acetate : hexane = 1:4), and the title compound (2.6g, ISmmol, quantitatively) 
was obtained. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 5.47 (2H, brs). 7.07-7.09 (2H, m). 7.54 (1H. 
dd, J=2.0, 3.6Hz). 

5 

Preparation Example S-2. (2-Bromo-pyrldin-3-yl)carbamic acid ethyl ester 

3-Amino-2-bromopyridine descrit>ed In Preparation Example S-1 (1.4g, 
8.1mmol) was dissolved in pyridine (lOmL), ethyl chloroformate (0.93mL, 9.7mmol) 
was added dropwise on an ice bath, and the solution was stirred for 2 hours at room 

10 temperature. After the reaction was completed, the reaction solution was poured 
into brine, and the solution was extracted with ethyl acetate. The organic layer was 
dried over anhydrous magnesium sulfate, then evaporated, the resulting residue was 
purified by silica gel column chromatography (ethyl acetate : hexane = 1 : 4), and the 
titie compound (0.56g, 2.3mmot, 28%) was obtained. 

15 ^H-NMR Spectrum (DMSO-de) 6(ppm) :1.22 (3H. t. J=7.2H2). 4.12 (2H, q, J=7.2Hz), 
7.43 (1H, dd, J=4.8. 8.0Hz), 7.92 (1H. dd, J=1.6, 8.0Hz), 8.17 (1H, dd, J=1.6. 4.8Hz), 
9.10 (1H, brs). 

Preparation Example S-3. f2-Trimethylsilanylethynyl-pyridin-3-yl)carbamic acid ethvl 
20 ester 

A mixture of (2-bromo-pyridin-3-yl)carbamic acid ethyl ester described in 
Preparation Example S-2 (395mg, I.Smmol), 

dichlorobis(triphenylphosphine)palladium(ll) (20mg, 0.028mmol), triethylamine 
(0.25mL, I.Smmol), copper(l) iodide (lOmg, O.OSmmol) and trimethylsilylacetylene 
25 (0.131 mU 2.4mmol) was placed in a sealed tube, and heated at 100X for 4 hours. 
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After the reaction was completed, the reaction mixture was poured into water, which 
was then extracted with ethyl acetate. The organic layer was dried over anhydrous 
magnesium sulfate, then evaporated, the resulting residue was purified by silica gel 
column chromatography (ethyl acetate : hexane = 1:2), and the title compound 
5 (0.42g, 1 .6mmol, quantitatively) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 0.24 (9H. s). 1.21 (3H, t, J=7.2Hz). 4.12 (2H, 
q, J=7.2Hz). 7,38 (1H, dd, J=4.8, 8.4Hz), 7.88-7.96 (1H, m), 8.29 (1H, dd, J=1.6, 
4.8Hz), 8.82 (1H, brs). 

10 Preparation Example S-4. 1H-Pyrrolof3. 2-b1pyridine 

(2-Trimethylsilanylethynyl-pyridin-3-yl)caiiDamic acid ethyl ester described in 
Preparation Example S-3 (0.42g, I.Smmol) was dissolved in ethanol (8mL), sodium 
ethoxide (204mg, 3mmol) was added thereto, followed by stirring for 1 hour under 
reflux. After the reaction was completed, the reaction mixture was poured into brine, 

15 and the solution was extracted with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate, then evaporated, the resulting solid was washed with 
solvent (diethylether : hexane = 1:2), and the title compound (0.1 2g, 1mmol, 63.5%) 
was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 6.50-6.54 (1H, m), 7.06 (1H, dd. J=4.8. 
20 8.4Hz), 7.58-7.62 (1H, m), 7.72-7.76 (1H, m), 8.26-8.30 (1H, m), 11.2 (1H. brs). 

Preparation Example T-1 , 3-Dichloromethyl-2-nitro-thiophene 

To a solution of potassium te/t-butoxide (23.0mL, 1.0M tetrahydrofuran 
solution, 23.2mmol) in N,N-dimethyl formamide (20mL) were added a mixture 
25 solution of 2-nitro-thiophene (I.OOg, 7.74mmol) in chlorofomi (682^1, 8.51 mmol) and 
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N,N-dimethylformamide (2mL) dropwise at -78^0, the solution was stirred for 5 
minutes, and then, methanol and acetic acid were added at O^'C. Brine was added 
to the reaction solution, which was then extracted with ethyl acetate. The solvent 
was evaporated in vacuo, the residue was purified by silica gel column 
5 chromatography (hexane : ethyl acetate = 20 : 1), and the title compound (1.54g, 
7.26mmol, 94%) was obtained as a light brown solid. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 7.54 (1H, d. J=5.7Hz), 7.57 (1H. d, J=5.7Hz), 
7.64 (1H,s). 

10 Preparation Example T-2. 2-nitro-thiophene-3-carbaldehyde 

3-Dichloromethyl-2-nitro-thiophene described in Preparation Example T-1 
(1 .54g, 7.26mmol) was dissolved in formic add (lOmL), and the solution was refluxed 
for 24 hours under nitrogen atmosphere. An aqueous solution of 5N sodium 
hydroxide was added to the reaction solution at O^'C, which was then extracted with 

15 ethyl acetate, the organic layer was washed with brine and dried over anhydrous 
magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
by silica gel column chromatography (hexane : ethyl acetate = 10:1), and the titie 
compound (472mg,3.00mmoi,41%) was obtained as a light brown solid. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 7.49 (1H. d, J=5.5Hz). 7.54 (1H. d. J=5.7Hz). 

20 10.62 (1H,s). 

Preparation Example T-3. 2-(2'Nitro-thiophen-3-yl)-[1.3]dioxolane 

2-Nitro-thiophene-3-carbaldehyde described in Preparation Example T-2 
(367mg, 2.33mmol), ethane-1,2-diol (651 pi, 11.7mmol) and toluene-4-sulfonic acid 
25 monohydrate (40mg, 0.233mmol) were dissolved in toluene (8mL), and the solution 
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was stirred for 2.5 hours under reflux. An aqueous solution of saturated sodium 
bicarbonate was added to the reaction solution at OX, which was then extracted with 
eth^ acetate, the organic layer was washed with brine, and the organic layer was 
dried over anhydrous magnesium sulfate. The solvent was evaporated in vacuo, 
5 the residue was purified by NH silica gel column chromatography (hexane : ethyl 
acetate = 5:1), and the title compound (304mg, 1.51mmol, 65%) was obtained as a 
white solid. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 4.07-4.15 (4H. m), 6.51 (1H, s). 7.25 (1H. d, 
J=5.5Hz). 7.45 (1H, d, J=5.5Hz). 

10 

Preparation Example T-4. 2>Amino-thiophene-3-carbaldehyde 

2-(2-Nitro-thiophen-3-yl)-[1,31dioxolane described in Preparation Example T-3 
(150mg, 0.746mmol), iron powder (208mg, 3.73mmol) and ammonium chloride 
(80mg, 1 .49mmol) were suspended in a mixture solvent of ethanol (3mL) and water 

15 (0.75mL), and the mixture was stirred at 90*^0 for 5 hours. The reaction mixture was 
cooled to room temperature, then, filtered through Celite pad. The filtrate was 
evaporated in vacuo, the residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 5:1), and the title compound (38mg, 0.30mmol, 40%) was 
obtained as a red oily substance. 

20 ^H-NMR Spectrum (CDCI3) 6{ppm) : 6.19 (1H. d, J=5.7Hz), 6.67 (2H. brs). 6.90 (1H. 
d, J=5.7Hz). 9.69(1 H, s). 



Preparation Example T-5. 6-Amino-thienof2.3-b1pyridine-5-carbonrtrile 

2-Amino-thiophene-3-carbaldehyde described in Preparation Example T-4 
25 (38mg, 0.30mmol) and malononitrile (20mg, 0.30mmol) were dissolved in ethanol 
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(1mL) to which piperidine (several drops) had been added, and the solution was 
stirred for 1 hour under reflux. The reaction solution was cooled to room 
temperature, and the solvent was evaporated in vacuo. The residue was purified by 
NH silica gel column chromatography (hexane : ethyl acetate = 10 : 1), and the title 
5 compound (50mg, 0.29mmol, 96%) was obtained as a white solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 7.00 (2H. s), 7.18 (1H. d, J=6,0Hz). 7.42 (1H, 
d, J=6.0H2),a40(1H. s). 

Preparation Example T-6. 6-Amino-thienor2.3-blDvridine-5-carboxvlic acid 
10 6-Amino-thieno[2,3-blpyridine-5-carbonitrile described in Preparation 

Example T-5 (104mg, 0.594mmol) was dissolved in a mixture solution of water 
(1.5mL) and sulfuric acid (1.5mL), and ttie solution was stin-ed for 3 hours under 
reflux. An aqueous solution of 5N sodium hydroxide was added to the reaction 
solution at O^'C, to neutralize the solution. The precipitated solid was filtered, and 
15 titie compound (65mg, O.SSmmol, 56%) was obtained as a pale yellow solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 7.19 (1H, d, J=5.9Hz), 7.25 (1H. d. J=6.0Hz), 
8.48 (1H, s). 

Preparation Example T-7. 6-Amino-thienor2.3-blpyridine-5-carboxvlic acid methvl 
20 ester 

6-Amino-thieno[2.3-b]pyridine-5-carboxylic acid (44mg, 0.23mmol) was 
dissolved in a mixture solution of methanol (ImL) and sulfuric acid (0.5mL), and the 
solution was stirred for 24 hours under reflux. An aqueous solution of saturated 
sodium bicarbonate was added to the reaction solution at O^'C, which was then 
25 extracted with ethyl acetate, the organic layer was washed with brine and dried over 
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anhydrous magnesium sulfate. The solvent was evaporated in vacuo, the residue 
was purified by NH silica gel column chromatography (hexane : ethyl acetate = 2:1), 
and the title compound (34mg, 0.16mmol, 72%) was obtained as a white solid. 
^H-NMR Spectrum (CDCI3) 5(ppm) : 3.93 (3H. s), 7.09 (1H, d, J=6.0Hz). 7.11 (1H, d, 
5 J=6.0Hz), 8.54(1 H.s). 

Preparation Example T-8. 6'Oxo-6.7-dihydro-thienor2.3-b1pyridine-5-carboxvlic acid 
methyl ester 

6-Amino-thieno[2,3-b]pyridine-5-carboxylic acid methyl ester described in 
10 Preparation Example T-7 (lOmg, 48Mmol) and sodium nitrite (lOmg, 144Mmol) were 
dissolved in phosphinic acid (0.5mL), and the solution was stirred at O^'C for 1 hour. 
An aqueous solution of saturated sodium bicarbonate was added to the reaction 
solution at O^'C, which was then extracted with ethyl acetate, and the organic layer 
was dried over anhydrous magnesium sulfate. The solvent was evaporated in 
15 vacuo, the residue was purified by silica gel column chromatography (hexane : ethyl 
acetate = 1 : 1), and the title compound (lOmg, 48Mmol, quantitatively) was obtained 
as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.03 (3H, s). 7.21 (1H. d, J=5.9Hz), 7.34 (1H, d. 
J=6.0Hz), 8.61 (1H, s), 11.4 (1H, s). 

20 

Preparation Example T-9. 6-trifluoromethanesulfonyloxy-thienof2.3-blpyridine-5- 
carboxylic add methyl ester 

6-Oxo-6,7-dihydro-thieno[2.3-b]pyridine-5-carboxytic acid methyl ester 
described in Preparation Example T-8 (9mg, 43Mmol), 
25 N-phenyltrifluoromethanesulfonimide (23mg, 65pmol) and 
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dimethyl-pyridin-4-yl-amine (catalytic amount) were dissolved in dichloromethane 
(0.5mL), and the solution was stirred for 18.5 hours at room temperature. Water 
was added to the reaction solution, which was then extracted with ethyl acetate, the 
organic layer was washed with brine and dried over anhydrous magnesium sulfate. 
5 The solvent was evaporated in vacuo, the residue was purified by NH silica gel 
column chromatography (hexane : ethyl acetate = 3:1), and the title compound 
(lOmg, 29Mmol, 68%) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.03 (3H, s), 7.43 (1H, d. J=5.9Hz). 7.73 (1H, d. 
J=5.9H2). 8.87 (1H. s). 

10 

Preparation Example T-10. Thienof2.3-b1pvridine-5-carboxvlic acid methyl ester 

6-Trifluoromethanesulfonyloxy-thieno[2,3-b]pyridine-5-carboxylic add methyl 
ester described in Preparation Example T-9 (lOmg, 29|jmol), 
tetrakis(triphenylphosphine)palladium(0) (3.4mg, 2.9Mmol), formic add (1.7|jl, 

15 44pmol) and N,N-diisopropylethylamine (ISpl, 87pmol) were dissolved in 
1-methyl-2-pyrrolidone (0.5mL), and the mixture was stirred for 1.5 hours at 100**C. 
The reaction mixture was cooled to room temperature, water and ethyl acetate were 
added, the organic layer was partitioned, the organic layer was washed with brine 
and dried over anhydrous magnesium sulfate. The solvent was evaporated in 

20 vacuo, the residue was purified by NH silica gel column chromatography (hexane : 
ethyl acetate = 5:1), and the title compound (7mg, quantitatively) was obtained as a 
white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.99 (3H, s), 7.36 (1H, d, J=6.4Hz). 7.62 (1H, d, 
J=6.0Hz), 8.70 (1H, d, J=1.6Hz). 9.17 (1H, d, J=2.0Hz). 

25 
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Preparation Example U-1 , Thiophen-3-vl-oarbamic acid fe/t-butvl ester 

Thiophene-3-carboxylic add (2.50g. 19.5mmol), diphenylphosphoryl azide 
(4.62mU 21.5mmol). triethylamine (3.26mL ,23.4mmol) were dissolved in fert-butanol 
(50mL), and the solution was stirred for 3.5 hours under reflux. Water was added to 
5 the reaction solution at O^'C, which was then extracted with ethyl acetate, the organic 
layer was washed with brine and dried over anhydrous magnesium sulfate. The 
solvent was evaporated in vacuo, the residue was purified by NH silica gel column 
chromatography (hexane : ethyl acetate = 10 : 1), and the title compound (3.33g, 
16.7mmol,86%) was obtained as a white solid. 
10 ^H-NMR Spectrum (DMSO-de) 5(ppm) :1.46 (9H. s). 6.97 (1H, d, J=5.2Hz), 7.16 (1H. 
s),7.38(1H. m),9.61 (1H. s). 

Preparation Example U-2. (2-Formyl-thiophen-3-yl)-carbamic acid terf-butyl ester 

Thiophen-3-yl-carbamic acid fe/f-butyl ester described in Preparation 

15 Example U-1 (1 .00g.5.02mmol) was dissolved in tetrahydrofuran (20mL), to which 
n-butyl lithium (2.47M hexane solution, 4.47mL, ll.Ommol) was added at -78°C, and 
the mixture was stirred at -78°C for 1 hour. N,N-dimethylformamide (466pl, 
6.02mmol) was added to the reaction mixture at -78*'C, and the solution was stirred 
for 1 hour at room temperature. Water was added to the reaction solution, which 

20 was then extracted with ethyl acetate, the organic layer was washed with brine and 
dried over anhydrous magnesium sulfate. The solvent was evaporated in vacuo, 
the residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 10:1), and the title compound (1.1 4g, quantitatively) was obtained as a colorless 
oil. 

25 ^H-NMR Spectrum (DMSO-de) 5(ppm) :1.50 (9H, s). 7.60 (1H, d, J=5.3Hz). 8.02 (1H, 
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d. J=5.3Hz), 9,94 (1H, s). 10.1 (1H, s). 

Preparation Example 5-Amino-thienor3.2-blPvridine-6-carbonitrile 

(2-Formyl-thiophen-3-y!)-carbamic add ferf-butyl ester described in 
5 Preparation Example U-2 (500mg. 2.20mmol) and malononitrile (153mg, 2,31 mmol) 
were dissolved in a solution of ethanol (lOmL) to which piperidine (catalytic amount) 
had been added, and the mixture was stinred for 1 hour under reflux. The reaction 
mixture was cooled to room temperature, the precipitated solid was filtered, and title 
compound (215mg. 1.23mmol, 56%) was obtained as a white solid. 
10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 6.76 (2H. s). 7.22 (1H. dd, J=0.73. 5.5Hz), 
8.22 (1H. d. J=5.5Hz). 8.64 (1H. s). 

Preparation Example U-4. 5-Amino-thienof3.2-blpyridine'6-carboxvlic acid 

The title compound (200mg) was obtained as a white solid from 
15 5-amino-thieno[3,2-b]pyridine-6-carbonitrile described in Preparation Example U-3 
(208mg, 1 .19mmol) according to an analogous method to Preparation Example T-6. 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 7.27 (1H. dd. J=0.73, 5.5H2), 8.28 (1H, d. 
J=5.5H2), 8.92(1 H. s). 

20 Preparation Example U+-1 . 5-Oxo-4.5-dihydro-thienof3.2-b1pyridine-6-carboxylic acid 
(5-phenoxy-thiophen'2-ylmethyl)-amide 

The titie compound (17mg, 44|jmol, 46%) was obtained as a white solid from 
5-amino-thieno[3,2-b]pyridine-6-carboxylic acid 
(5-phenoxy-thiophen-2-ylmethyl)-amide described in Preparation Example U-4 (37mg, 

25 97Mmol) according to an analogous method to Preparation ExampleT-8. 
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^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.59 (2H. d. J=5.9Hz). 6.49 (1H. d. J=3.8Hz). 
6.79 (1H, d. J=3.7Hz), 7.07-7.15 (4H, m), 7.37 (2H. t, J=7.7Hz). 8.15 (1H, d. 
J=5.5Hz). 8.94 (1H, s). 10.3 (1H. m). 13.0 (1H. s). 

5 Preparation Example U-h-2. Trifluoromethanesulfonic acid 

6-f(5-pherioxv-thiQDlien-2-vlmetliyl^-c)arl3amoyl^thienor3.2-blpyridin-5-vl ester 

The title compound (11mg, 2lMmol, 68%) was obtained as a white solid from 
5-oxo-4,5-dihydro-thieno[3.2-b]pyridine-6-carboxylic acid 
(5-phenoxy-thiophen-2-ylmethyl)-amlde described in Preparation Example U+-1 

10 (12mg, 3lMmol) according to an analogous method to Preparation Example T-9 (with 
the proviso that N,N-dimethylformamide was used instead of dichloromethane). 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.53 (2H, d, J=5.5Hz). 6.53 (1H, d, J=3.8Hz), 
6.83 (1H, d. J=4.4Hz), 7.09 (2H. d, J=8.6Hz). 7.13 (1H, t. J=7.7Hz). 7.37 (2H, t, 
J=7.7Hz). 7.65 (1H, d, J=5.5Hz), 8.50 (1H. d, J=5.7Hz). 8.97 (1H, s), 9.39-9.44(1 H, 

15 m). 

Preparation Example W-1 . Dithiocarbonic acid O-ethvl ester S-quinolin-6-vl ester 

To a solution of quinolin-6-yl amine (2.88g, 20mmol) and HBF4 aqueous 
solution (48% W/W, llmL) in tetrahydrofuran (lOOmL) was added 

20 3-methyl-1-nitrosooxy-butane (10.7mL, 60mmol) dropwise under nitrogen 
atmosphere at from -lO'^C to -15''C, then, the mixture was stirred for 1 hour. At from 
-lO^'C to -15''C, diethyl ether (200mL) was added dropwise, the precipitated solid was 
collected by filtration, washed with diethyl ether, dried, and quinolin-6-diazonium 
tetrafluoroborate (6.85g) was obtained as a yellow-red solid. 

25 Next, to a solution of potassium O-ethyl dithiocarbonate (802mg, 5mmol), 
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water (20mL) and diethyl ether (30mL) was added quinolin-S-diazonium 
tetrafluoroborate (665mg, 2mmol) dropwise on an ice bath, then, the solution was 
stirred for 18 hours. To this reaction mixture was added water (lOOmL). then the 
solution was extracted with diethyl ether (50mL), and washed with brine (150mL). 
5 The organic layer was dried over anhydrous magnesium sulfate, filtered, then, 
evaporation in vacuo was carried out, and a residue of red oil (0.462g) was obtained. 
This residue in the amount of 0.2g was purified by thin layer silica gel 
chromatography (hexane : ethyl acetate = 1:1), and the title compound (50mg, 
0.2mmol) was obtained as a pale yellow oil. 
10 ^H-NMR Spectrum (Acetone-de) 6(ppm) :1.31(3H. t. J=7.2 Hz), 4.66(2H. q, J=7.2 Hz). 
7.60(1 H. dd. J=8.4. 4.4 Hz), 7.86(1 H, m). 8.13(1 H. d. J=8.8 Hz), 8.1 8(1 H, m), 
8.41 (1H. m), 9.01 (1H, m). 
MS m/e (ESI) 360(MH*) 

15 Preparation Example X-1 . 4-Chloro-quinazoline 

Phosphorus oxychloride (64mL.687mmol) and phosphorus pentachloride 
(14,89g, 71.50mmol) were added to 4-hydroxyquinazoline (7.94g, 52.3mmol), and 
the solution was stirred for 20 minutes under reflux. The reaction mixture was 
evaporated in vacuo, and the residue was dissolved in chloroform. The chloroform 

20 solution was poured on an ice t>ath, concentrated aqueous ammonia was added to 
adjust the pH to 10, then, the solution was partitioned. The aqueous layer was 
extracted with chloroform, and the combined chloroform layers were washed with 
water. The organic layer was dried over anhydrous magnesium sulfate, then, 
evaporated in vacuo, and the title compound (8.03g.48.8mmol,93%) was obtained. 

25 This was used in the next reaction without purification. 
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^H-NMR Spectaim (DMSO-de) 5(ppm) : 7.64(1 H. dd. J=7.2. 8.OH2). 7.81 (1H, d, 
J=8.0Hz). 7.93(1H, ddd. J=0.8. 7.2. 8.0Hz). 8.16(1H, dd. J=a8. 8.OH2). 8.86 (1H. 
brs). 

5 Preparation Example Z-l . Quinoline-e-carbaldehyde 

n-Butyl lithium (ig.2mL; 1.5M hexane solution) was added dropwise to a 
solution of 6-bromoquinoline (5g, 24.0mmol) in diethyl ether (20mL) that had been 
cooled to -70°C under nitrogen atmosphere, a solution of N,N-dimethylformamide 
(3.7mL, 48.0mmol) in diethyl ether was further added, and the solution was stin^ed at 

10 -70^*0 for 2 hours. The reaction solution was allowed to room temperature, then, an 
aqueous solution of saturated ammonium chloride was added, the solution was 
extracted with ethyl acetate and dried over anhydrous magnesium sulfate. The 
solvent was evaporated, the residue was purified by silica gel column 
chromatography (hexane : ethyl acetate), and the title compound (320mg, 8.5%) was 

15 obtained as a yellow oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 7.52-7.56(1 H. m). 8.21.8.22(2H, m). 
8.33-8.36(1 H. m), 8.37(1 H. s). 9.06-9.07(1H, m), 10.2(1H, s). 

Preparation Example Z-2. 4-Bromo-1-butvl-2-methvl benzene 

20 Aluminum chloride (38.9g, 0.292mol) was portionwise added to a solution of 

3-bromotoluene (25g, 0.146mol) and n-butyryl chloride (22.9mL, 0.129mol) in carbon 
disulfide (lOOmL) that had been cooled with an ice water, and the solution was stirred 
for 18 hours while gradually allowing to room temperature. The reaction solution 
was poured into a mixture solution of an ice water (120mL) and concentrated 

25 hydrochloric add (lOmL). and the solution was stirred for 10 minutes. Then, the 
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solution was extracted with hexane, washed with water and an aqueous solution of 
saturated sodium bicarbonate and dried over anhydrous magnesium sulfate. The 
solvent was evaporated, the residue was purified by silica gel column 
chromatography (hexane ethyl acetate), and 

5 1-(4-bromo-2-methyl-1-phenyl)-butane-1-one (7.77g, 22%) was obtained as a pale 
yellow oil. To a solution of the resulting compound in diethyleneglycol (40mL), were 
added hydrazine monohydrate (4.52g, 90.2mmol) and potassium hydroxide (4.16g, 
74.1 mmol), then the solution was stirred at 80**C for 2 hours, and further stirred at 
160**C overnight. The reaction solution was allowed to room temperature, hexane 

10 and water were added for partitioning, the organic layer was washed with water, and 
then, dried over anhydrous magnesium sulfate. The solvent was evaporated, then, 
the residue was purified by silica gel column chromatography (hexane : ethyl acetate), 
and the title compound (5.01 g, 69%) was obtained as a colorless oil. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 0.90(3H. t, J=2Hz). 1.32-1 .36(2H. m), 

15 1.51-1.55(2H, m), 2.27(3H, s), 2.52(2H, t. J=7.6Hz). 6.98(1 H, d, J=8.0Hz), 7.23(1 H, 
dd, J=2,0Hz, 8.0Hz), 7.26-7.27(1 H, m). 

Preparation Examole Z+-1 , (4-Butyl-3-methyl-phenyl)-quinolin-6-yl-metanol 

Magnesium (83mg, 3.40mmol), 4-bromo-1-butyl-2-methylbenzene (722mg, 

20 3.18mmol) and, as an initiator, catalytic amount of 1 ,2-dibromoethane were added to 
tetrahydrofuran (2.5mL) under nitrogen atmosphere, and the mixture was stirred for 
10 minutes under reflux. This mixture was cooled to OX, a solution of 
quinoline-6-carbaldehyde (lOOmg, 6.36mmol) in tetrahydrofuran (12mL) was added 
thereto, followed by stirring for 1 hour at this temperature. An aqueous solution of 

25 saturated ammonium chloride was added to the reaction mixture, which was 
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extracted with chloroform and dried over anhydrous magnesium sulfate. The 
solvent was evaporated, the residue was purified by silica gel column 
chromatography (hexane : ethyl acetate), and the title compound (152mg, 78%) was 
obtained as a yellow solid. 
5 ^H-NMR Spectrum (CDCI3) 6(ppm) : 0.93(3H. t. J=7.2Hz), 1.34-1 .43(2H, m), 
1.49-1.57(2H. m). 1.64(1H. brs), 2.28(3H. s). 2.57(2H, t. J=8.0Hz). 5.97(1 H. brs), 
7.10-7.17(3H, m), 7.38-7.42(1 H. m). 7.66-7.68(1 H.m). 7.93(1H. s). 8.03-8.05(1H, m). 
8. 16-8.1 8(1 H, m), 8.87-8.88(1 H, m). 

10 Preparation Example Z+-2. Quinoline-6-cart)oxvlic acid f4-benzvlo xy phenyh-amide 
To a solution of 6-quinolinecarboxylic acid (SOOmg, 2.89mmol) and 
4-benzyloxyphenylamlne (681 mg, 2.89mmol) in dichloromethane (25mL) were added 
benzotriazol-1-yloxytris(dimethylamino)phosphonlum hexafluorophosphate (1 .53g, 
3.47mmol) and triethylamine (0.96mL, 6.94mmol), and the solution was stirred 

15 overnight at room temperature. The solvent was evaporated, the residue was 
purified by NH silica gel column chromatography (hexane : ethyl acetate), and the 
title compound (194mg, 19%) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 5.11(2H, s). 7.00-7.02(2H, m), 7.32-7.45(5H, m), 
7.48-7.51 (1H, m), 7.57-7.59(2H, m). 7.86(1 H. brs). 8.11-8.14(1H, m), 8.19-8.21 (1H. 
20 m), 8.26-8.28(1 H, m), 8.38-8.39(1 H, m), 9.00-9.01 (1 H, m). 

Preparation Example Z+-3. 4-Benzyloxv-N-auinolin-6-vl-ben2amide 

To a solution of 6-aminoquinollne (500mg, 3.47mmol) and 
4-benzyloxyt>enzoic acid (792mg, 3.47mmol) in dichloromethane (25mL) were added 
25 benzotrlazol-1-yloxytrls(dimethylamino)phosphonium hexafluorophosphate (1.84g, 
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4.16mmol) and triethylamine (0.58mL, 4.16mmol), and the solution was stin-ed 
overnigW at room temperature. The solvent was evaporated, the residue was 
purified by NH silica gel column chromatography (hexane : ethyl acetate), and the 
title compound (218mg, 18%) was obtained as a white solid. 
5 ^H-NMR Spectrum (CDCI3) 6(ppm) : 5.16(2H, s), 7.08-7.10(2H, m). 7.36-7.47(6H, m), 
7.65-7.68(1H, m), 7.89-7.91(2H, m). 7.97(1H. brs). 8.08-8.10(1H. m), 8.15-8.17(1H. 
m). 8.49-8.50(1H. m), 8.84-8.86(1 H, m). 

Preparation Example 1 . 4-Benzvloxybenzvlamine 

10 Potassium phthalimtde (20g, 0.108mol) was added to a solution obtained by 

dissolving 4-benzyloxybenzyl chloride (25g, 0.107mol) in N,N-dimethylformamide 
(75mL), and the solution was stirred for 3 hours under reflux. The reaction solution 
was allowed to room temperature, then, ethyl acetate and water were added for 
partitioning, the organic layer was washed with water and dried over anhydrous 

15 magnesium sulfate. The solvent was evaporated, and 
2-(4-benzyloxybenzyl)-isoindoM,3-dione (37g, quantitatively) was obtained as a pale 
brown solid. 

Next, to a solution of the resulting 2-(4-benzyloxybenzyl)-isoindol-1,3-dione 
(37g,0.107mol) in ethanol (1L) was added hydrazine monohydrate (8.04g, 0.161 mol), 

20 and the solution was stirred for 8 hours under reflux. The reaction solution was 
allowed to room temperature, then, water was added, and ethanol was evaporated in 
vacuo. Ethyl acetate and water were added to the residue for partitioning, the 
organic layer was washed with water, an aqueous solution of 2N sodium hydroxide 
and water, in this order, and dried over anhydrous magnesium sulfate. The solvent 

25 was evaporated, the residue was purified by NH silica gel column chromatography 
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(hexane : ethyl acetate = 2:1; hereinafter, the NH silica gel used was manufactured 
by Fuji Silysia). and the title compound {15g. 64%) was obtained as a white solid. 

Preparation Example 2. a-Benzyloxvbenzvlamine 
5 To a solution of 3-benzyloxybenzyl alcohol (3.0g, 14.0mmol) in 

dichloromethane (30mL) was added metiianesulfonyl diloride (1.39mU 16.8mmol) 
and triethylamine (2.34mL, 16.8mmol) on an ice bath, and the solution was stirred 
overnight. The reaction solution was diluted with dichloromethane, washed with 
aqueous solution of 5% sodium bicarbonate, and then, dried over anhydrous 

10 magnesium sulfate. The solvent was evaporated, tiien, the residue was purified by 
silica gel column chromatography (hexane : ethyl acetate = 10 : 1), and 
1-benzyloxy-3-chloromethyl-benzene (2.2g, 67%) was obtained as a colorless oil. 

Next, to a solution of iminodicarboxylic acid di-ferf-butyl ester (2.12g, 
8.76mmol) in N,N-dimethylformamide (13mL) was added sodium hydride (0.39g, 

15 9.86mmol, 60% in oil), the solution was stin-ed at 60°C for 6 hours, 
1-benzyloxy-3-chloromethyl-ben2ene (I.Og, 4.30mmol) was added, and the solution 
was furttier stirred at eO'^C for 4 hours. The reaction solution was allowed to room 
temperature, then, dichloromethane and water were added for partitioning, and the 
organic layer was dried over anhydrous magnesium sulfate. The solvent was 

20 evaporated, then, the residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 10 : 1), and (3-benzyloxybenzyl) iminodicarboxylic acid 
di-fe/t-butyl ester (691 mg, 39%) was obtained as a pale yellow oil. 

Lastiy, (3-benzyloxybenzyl) iminodicarboxylic acid di-ferf-butyl ester (691 mg, 
1.67mmol) was cooled on an ice bath, trifluoroacetic acid (3mL) was added, and the 

25 solution was stirred for 30 minutes. An aqueous solution of saturated sodium 
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bicarbonate was added to the reaction solution, which was then extracted with ethyl 
acetate and dried over anhydrous magnesium sulfate. The solvent was evaporated, 
and the title compound (292mg, 82%) was obtained as a white waxy solid. This was 
used in the next reaction without further purification. 

5 

Preparation Example 3. 4-Phenoxybenzylamine 

A solution of sodium borohydride (2.20g, 58.3mmol) and concentrated 
sulfuric acid in diethyl ether (1 .6mL) was added to a solution of 4-phenoxybenzoic 
acid (5.0g, 23.3mmol) in tetrahydrofuran (20mL) that had been cooled on an ice bath, 

10 and the solution was stirred for 4 hours at room temperature. The reaction solution 
was cooled on an ice bath, methanol was added, then, the solution was allowed to 
room temperature and stirred for 30 minutes. This reaction solution was cooled 
again, ethyl acetate and an aqueous solution of 2N sodium hydroxide were added for 
partitioning, the organic layer was washed with 10% sodium chloride water, dried 

15 over anhydrous magnesium sulfate, and the solvent was evaporated to obtain 
4-phenoxybenzyl alcohol (4.66g, quantitatively) as a colorless solid. This 
4-phenoxybenzyl alcohol was used to carry out an analogous reaction to Preparation 
Example 2, and the title compound (886mg) was obtained as a pale brown solid. 

20 Preparation Example 4. 3-Phenoxybenzylamine 

The title compound was obtained as a pale brown solid from 
3-phenoxybenzyl alcohol according to a similar method to Preparation Example 2. 



25 



Preparation Example 5. C-Biphenyl-3-yl-methylamine 

To a solution of 3-cyanophenylboronic acid (1.0g, 6.81 mmol) and 
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bromobenzene (1.07g, 6.81 mmol) in N,N-dimelhylformamide (lOOmL) were added 
tetrakis(triphenylphosphine)palladium(0) (0.393g, 0.341 mmol) and cesium carbonate 
(2.77g, 8.51 mmol) under nitrogen atmosphere, and the mixture was stirred for 4 
hours under reflux. The reaction mixture was allowed to room temperature, ethyl 
5 acetate and water were added for partitioning, the organic layer was washed with 
water and dried over anhydrous magnesium sulfate. The solvent was evaporated, 
the residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 10:1), and biphenyl-3-cartx)nltrile (821 mg, 67%) was obtained as a yellow solid. 

Next, a solution of the resulting biphenyl-3-carbonitrile (821 mg, 4.58mmol) in 

10 tetrahydrofuran (5mL) was added to a solution of lithium aluminum hydride (0.435g, 
ll.Smmol) in tetrahydrofuran (5mL) that had been cooled on an ice bath, and the 
solution was stirred for 6 hours at room temperature. The reaction solution was 
cooled on an ice bath, a mixture solution of methanol and water (9:1) was added 
thereto, an aqueous solution of saturated ammonium chloride was further added, 

15 filtration was carried out through Celite pad and insoluble matter was removed. The 
filtrate was partitioned, the organic layer was dried over anhydrous magnesium 
sulfate, and the title compound (527mg, 63%) was obtained as a brown oil. This was 
used in the next reaction without further purification. 

20 Preparation Example 6. 4-f3-Fluorobenzyloxv)-benzylamine 

To a solution of 4-cyanophenoi (3.0g, 25.2mmol) and 3-fluorobenzyl bromide 
(3.1mL, 25.2mmol) in N,N-dimethylformamide (30mL) was added potassium 
carbonate (8.71 g, 63.0mmol), and the mixture was stirred for 1 hour at room 
temperature. Ethyl acetate and water were added to the reaction mixture, which 

25 was then partitioned, the organic layer was washed with water, then, dried over 
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anhydrous magnesium sulfate, and the solvent was evaporated to obtain 
4-(3-fiuorobenzyloxy)-benzonitrile (5.31 g, 93%) as a colorless solid. 

Next, to a solution of lithium aluminum hydride (1.25g, 133.0mmol) in 
tetrahydrofuran (ISmL) was added a solution of 4-(3-fluorobenzyloxy)-ben2onitrile 
5 (218mg. 0.615mmol) in tetrahydrofuran (12mL) on an ice bath, and the solution was 
stirred at room temperature for 19 hours. A mixture solvent of methanol and water 
(9:1) was added to the reaction solution, an aqueous solution of saturated 
ammonium chloride was further added, and the solution was stirred on an ice bath for 
30 minutes. This solution was filtered through Celite pad, and insoluble matter was 
10 removed. The filtrate was partitioned, and the organic layer was dried over 
anhydrous magnesium sulfate. The solvent was evaporated, and the title 
compound (1 .33g, 44%) was obtained as a yellow solid. This was used in the next 
reaction without further purification. 

15 PrM>aration Example 7. C-f4-Phenoxv-Dvridin-2-vh-methvlamine 

To a solution of 4-phenoxypyridine (3.0g, 17.5mmol) in dichloromethane 
(SOOmL) was added 3-chloro-perbenzoic acid (5.1 8g, 21.0mmol) on an ice bath, and 
the solution was stirred for 22 hours. An aqueous solution of saturated sodium 
thiosulfate and an aqueous solution of saturated sodium bicarbonate were added to 

20 the reaction solution, the solution was stirred at room temperature for 10 minutes, 
then, the organic layer was separated, washed with brine and dried over anhydrous 
magnesium sulfate. The solvent was evaporated, and 4-phenoxy-pyridine N-oxide 
(3.3g, quarrtitatively) was obtained as a pale yellow solid. 

The resulting solid (3.3g, 17.6mmol) was dissolved in acetonitrile (18mL), 

25 trimethylsilyl cyanide (6.6mL, 52.8mmol) and triethylamine (4.9mL. 35.2mmol) were 
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added, and the solution was stirred for 5 hours under reflux. The solvent was 
evaporated, the residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1), and 4-phenoxy-pyridine-2-carbonitrile (2.5g, 73%) was 
obtained as a pale yellow solid. 
5 Next, to a solution of lithium aluminum hydride (725mg,19.1mmol) in 

tetrahydrofuran (6.0mL) was portionwise added a solution of the resulting 
4-phenoxy-pyridlne-2-carbonitrile (1 .5g, 7.65mmol) In tetrahydrofuran (3mL) on an ice 
bath, and the solution was stirred at room temperature for 15 hours. A mixture 
solvent of methanol and water (9:1) was added to the reaction solution, an aqueous 
10 solution of saturated ammonium chloride was further added, the solution was 
extracted with ethyl acetate, dried over anhydrous magnesium sulfate, then, the 
solvent was evaporated to obtain the titie compound (730mg, 48%) as a pale brown 
oil. This was used in the next reaction without further purification. 

15 Preparation Example 8. 3-M-FluoroDhenoxv)-benzvlamine 

The titie compound (790mg, quantitatively) was obtained as a pale yellow 
solid from 3-(4-fluorophenoxy) benzyl bromide (944mg, 3.36mmol) according to a 
similar technique to Preparation Example 1 . 

20 Preparation Example 9. 3-(4-Methoxyphenoxy)benzylamine 

To a solution of 3-(4-methoxyphenoxy)benzaldehyde (5.0g, 21.9mmol) in 
methanol (35mL) was added a solution of sodium borohydride (0.86g, 22.8mmol) in 
an aqueous solution of 2N sodium hydroxide (2.5mL), and the mixture was stirred at 
room temperature for 30 minutes. Water was added to the reaction mixture, which 

25 was neutralized with acetic acid, then, extracted with ethyl acetate, washed with brine, 
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then, dried over anhydrous magnesium sulfate, and the solvent was evaporated to 
obtain (3-(4-methoxy-phenoxy)-phenyl)-metanol (5.3g. quantitatively) as a colorless 
oil. 

To a solution of the obtained (3-(4-methoxy-phenoxy)-phenyl)-metanol (2.0g, 
5 8.73mmol) in dichloromethane (20mL) was added methanesulfonyl chloride (0.81 mL, 
lO.Smmol) and triethylamine (1.46mL. 10.5mmol) on an ice bath, and the solution 
was stirred for 19 hours. The reaction solution was diluted with dichloromethane, 
washed with an aqueous solution of 5% sodium bicarbonate, dried over anhydrous 
magnesium sulfate, and the solvent was evaporated to obtain methanesulfonic acid 
10 3-(4-methoxy-phenoxy)benzyl ester (2.4g, 89%) as a pale brown oil. 

Next, the title compound (859mg, 89%) was obtained as a pale yellow solid 
from the resulting methanesulfonic acid 3-(4-methoxy-phenoxy)benzyl ester (2.4g, 
7.78mmol) according to a similar technique to Preparation Example 1 . 

15 Preparation Example 10. 3-f3-Trifluoromethyi-Dhenoxv)-benzvlamine 

The title compound (2.63g) was obtained as a brown oil from 
3-(3-(trifluoromethyl)phenoxy)ben2aldehyde (5.01 g, 18.8mmol) according to an 
analogous method to Preparation Example 9. 

20 Preparation Example 11. 3-(3-Fluoro-phenoxy)-benzylamine 

To a solution of 3-fluoro-phenol (500mg, 4.46mmol) and 3-fluoro-benzonitrile 
(540mg, 4.46mmol) in dimethylsulfoxide (I.OmL) was added potassium fert-butoxide 
(SOOmg, 4.46mmol), and the solution was stirred at 140X for 3 hours. The reaction 
solution was allowed to room temperature, ethyl acetate and water were added for 

25 partitioning, the organic layer was washed with water and dried over anhydrous 
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magnesium sulfate. The solvent was evaporated, the residue was purified by silica 
gel column chromatography (hexane ethyl acetate = 4 1), and 
3-(3-fluoro-phenoxy)-benzonitrile (313mg, 33%) was obtained as a yellow solid. 

Next, to a solution of lithium aluminum hydride (139mg,3.68mmol) in 
5 tetrahydrofuran (3.0mL) was added a solution of the resulting 
3-(3-fluoro-phenoxy)-benzonitrile (313mg, 1.47mmol) in tetrahydrofuran (1mL) on an 
ice bath, and the solution was stinted at room temperature for 1 8 hours. A mixture 
solvent of methanol and water (9:1) was added to the reaction solution, an aqueous 
solution of saturated ammonium chloride was further added thereto, followed by 
10 stim'ng at room temperature for 10 minutes, then, extracted with ethyl acetate, dried 
over anhydrous magnesium sulfate, then, the solvent was evaporated to obtain the 
title compound (285mg, 89%) as a yellow oil. 

Preparation Example 12. 4-(Furan-2-ylmethoxy)"benzylamine 

15 To a solution of 4-cyanophenol (2.0g, 16.8mmol) in dichloromethane (20mL) 

were added triphenyl phosphine (6.6g. 25.2mmol), furfuryl alcohol (1.65g, IB.Smmol) 
and diethyl azodicarboxylate {3.97mL. 25.2mmol) on an ice bath, and the solution 
was stin-ed at room temperature for 16 hours. The reaction solution was directly 
purified by silica gel column chromatography (hexane : ethyl acetate), the obtained 

20 crudely purified product was further purified by NH silica gel column chromatography 
(hexane ; ethyl acetate), 4-furan-2-ylmethoxy)-benzonitrile (106mg, 3%) was 
obtained as a pale yellow solid. 

Next, to a solution of lithium aluminum hydride (50mg,1.33mmol) in 
tetrahydrofuran (I.OmL) was added a solution of the resulting 

25 4-furan-2-ylmethoxy)-benzonitrile (106mg, 0.532mmol) in tetrahydrofuran (ImL) on 
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an ice bath, and the solution was stinred at room temperature for 4 hours. A mixture 
solvent of methanol and water (9:1) was added to the reaction solution, an aqueous 
solution of saturated ammonium chloride was further added, the solution was 
extracted with ethyl acetate, dried over anhydrous magnesium sulfate, then, the 
5 solvent was evaporated to obtain the title compound (76mg, 70%) as a yellow solid. 

Preparation Example 13, 4-frhioDhen-2-ylmethoxvl-benzvlamine 

To a solution of 2-thiophenemethanol (2.0g, 17.5mmol) in dichloromethane 
(20mL) were added methanesulfonyl chloride (1.63mL, 21.0mmol) and triethylamine 
10 (2.93mL, 21.0mmol) on an ice bath, and the solution was stin-ed for 13 hours. The 
reaction solution was diluted with dichloromethane, washed with an aqueous solution 
of 5% sodium bicarbonate, dried over anhydrous magnesium sulfate, and the solvent 
was evaporated to obtain methanesulfonic acid 2-thiophen-2-ylmethyl ester (2.4g) as 
a brown oiL 

15 Next, to a solution of tiie resulting methanesulfonic acid 

2-thiophen-2-ylmethyl ester (2.4g, 12.6mmol) and p-cyanophenol (1.50g, 12.6mmol) 
in N,N-dimethylformamide (25mL) was added potassium carbonate (4.35g, 
32.5mmol). and the solution was stin-ed at room temperature for 13 hours. Ethyl 
acetate and water were added to the reaction solution, which was then separated, 

20 the organic layer was washed with water and dried over anhydrous magnesium 
sulfate. The solvent was evaporated, the residue was purified by NH silica gel 
column chromatography (hexane ethyl acetate = 4 1). and 
4-(thiophen-2-ylmethoxy)-benzonitrile (1 .88g) was obtained as a white solid. 

In addition, to a solution of lithium aluminum hydride (220mg. 5.80mmol) in 

25 tetrahydrofuran (2.5mL) was added a solution of the resulting 
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4-(thiophene-2-ylnnethoxy)-benzonltrile (500mg, 2.32mmol) in tetrahydrofuran (1mL) 
on an ice bath, and the solution was stirred at room temperature for 4 hours. A 
mixture solvent of methanol and water (9:1) was added to the reaction solution, an 
aqueous solution of saturated ammonium chloride was further added, the solution 
5 was extracted with ethyl acetate, dried over anhydrous magnesium sulfate, then, the 
solvent was evaporated to obtain the title compound (415mg, 82%) as a colorless 
solid. 

Preparation Example 14. 4-fThioDhen-3-y lmethvn-benzvlamine 
10 The title compound (419mg) was obtained as a pale brown solid from 

3-thiophenemethanol according to an analogous method to Preparation Example 13. 

Preparation Example 15. 4-^8^-1 -Phenvl-e thoxvUbenzvlamine 

To a solution of 4-bromobenzonitrile (500mg, 2.75mmol) and 

15 S-(-)-a-phenylethylalcohol (403mg, 3.30mmo!) in toluene (5mL) were added sodium 
hydride (220mg, 5.49mmol; 60% in oil), tris(dibenzylideneacetone)dipalladium(0) 
(38mg, 0.041 3mmol) and 2,2-bis (di-p-tolylphosphino)-l ,1 -binaphthyl (67mg, 
0.099mmol), and the solution was stirred at 70°C for 4 hours. The reaction solution 
was allowed to room temperature, ethyl acetate and water were added for partitioning, 

20 the organic layer was washed witti water and dried over anhydrous magnesium 
sulfate. The solvent was evaporated, the residue was purified by silica gel column 
chromatography (hexane : ethyl acetate), and 4-(1-phenyl-ethoxy)-benzonitrile 
(159mg, 26%) was obtained as a coloriess oil. 

Next, to a solution of lithium aluminum hydride {68mg.1.78mmol) in 

25 tetrahydrofuran (S.OmL) was added a solution of the resulting 
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4-(1-phenyl-ethoxy)-benzonitrile (159mg, 0.712mmol) in tetrahydrofuran (ImL) on an 
ice bath, which was stirred under reflux for 2 hours. The reaction solution was 
allowed to room temperature, a mixture solvent of methanol and water (9:1) was 
added, an aqueous solution of saturated ammonium chloride was further added, then, 
5 ethyl acetate and water were added for partitioning, the organic layer was dried over 
anhydrous magnesium sulfate, then, the solvent was evaporated to obtain the title 
compound (172mg, quantitatively) as a yellow oily substance. 

Preparation Example 16. C-f6-Phenoxv-Dvridin-2-yl)-methvlamine 

10 To a solution of 2,6-dibromopyridine (20g, 84.4mmol) and phenol (7.94g, 

84.4mmoO in dimethylsulfoxide (200mL) was added potassium fe/t-butoxide (9.47g, 
84,4mmol), and the solution was stirred at 160X for 7 hours. The reaction solution 
was allowed to room temperature, ethyl acetate and water were added for partitioning, 
tine organic layer was washed with water and dried over anhydrous magnesium 

15 sulfate. The solvent was evaporated, tiie residue was purified by silica gel column 
chromatography (hexane : ethyl acetate = 10 : 1), and 2-bromo-6-phenoxy-pyridine 
(1 9.6g, 93%) was obtained as a yellow solid. 

Next, to a solution of tiie resulting 2-bromo-«-phenoxy-pyridine (I.Og, 
4.0mmol) in N,N-dimetiiylformamide (30mL) were added zinc cyanide (940mg, 

20 S.Ommol) and tetrakis(triphenylphosphine)palladium(0) (924mg, O.Smmol) under 
nitrogen atmosphere, and the mixture was stirred at 100°C for 1 hour. The reaction 
mixture was allowed to room temperature, ethyl acetate and water were added for 
partitioning, tine organic layer was washed with water and dried over anhydrous 
magnesium sulfate. The solvent was evaporated, the residue was purified by silica 

25 gel column chromatography (hexane : ethyl acetate = 10 : 1), and 
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6-phenoxy-pyridine-2-carbonitrile (524mg, 67%) was obtained as a white solid. 

10% Palladium-carbon (50mg) was added to a solution of the resulting 
6-phenoxy-pyridine-2-carbonitrile (lOOmg, 0.51 mmol) in methanol (S.OmL), the 
mixture was stirred at room temperature for 24 hours under hydrogen atmosphere (1 
5 atm). The catalyst was removed by filtration, and the filtrate was concentrated to 
obtain the title compound (65mg, 64%) as a colorless oil. 

Preparation Example 17. 0(5>(3-bromoDhenoxv)-thiophen-2-vll-methvlamine 

To a solution of 5-nitrothiophene-2-carbonitrile (1.79g, 11.6mmol) and 

10 3-bromophenol (2.00g, 11.6mmol) in dimethylsulf oxide (22mL) was added potassium 
carbonate (1 .76g, 12.8mmol), and the solution was stirred at 70°C for 3 hours. The 
reaction solution was allowed to room temperature, ethyl acetate and water were 
added for partitioning, the organic layer was washed with brine and dried over 
anhydrous magnesium sulfate. The solvent was evaporated, the residue was 

15 purified by silica gel column chromatography (hexane : ethyl acetate = 10:1), and 
5-(3-bromophenoxy)-thiophene-2-carbonitrile (2.00g. 62%) was obtained as a yellow 
oil. 

Next, to a solution of lithium aluminum hydride (204mg, 5.39mmol) in 
tetrahydrofuran (lOmL) was added a solution of the resulting 5- 

20 (3-bromophenoxy)-thiophene-2-carbonitrile (I.OIg, 3.59mmol) in tetrahydrofuran 
(lOmL), and the solution was stirred at room temperature for 2 hours. Then, lithium 
aluminum hydride (68mg, 1 .SOmmol) was added, and the solution was further stinted 
at room temperature for 1 hour. Water was added to the reaction solution, which 
was then extracted with ethyl acetate, dried over anhydrous magnesium sulfate, and 

25 the solvent was evaporated to obtain a mixture of the title compound and 
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debrominated compound (740mg) as a pale brown oil. As this mixture cannot be 
purified, it was used in the next reaction without purification. 

Preparation Example 18. C-f5-f3-BenzvlQxy-Dhenoxy)-thioDhen-2-vl^meth ylamine 
5 To a solution of resordnol (lOg, 90.8mmol) in N,N-dimethylformamide 

(lOOmL) was added potassium carbonate (12.6g, 90.8mmol) and benzyl bromide 
(10.8mL, 90.8mmol). and the mixture was stirred at BOX for 2 hours. The reaction 
mixture was allowed to room temperature, ethyl acetate and water were added for 
partitioning, the organic layer was washed with water and dried over anhydrous 

10 magnesium sulfate. The solvent was evaporated, then, the residue was purified by 
silica gel column chromatography (hexane : ethyl acetate), and 3-benzyloxy-phenol 
(6.0g, 33%) was obtained as a pale brown oil. 

To a solution of the resulting 3-benzyloxy-phenol (2.6g, 13.0mmol) and a 
5-nitrothiophene-2-carbonitrile (2.0g, 13.0mmol) in dimethylsulfoxide (25mL) was 

15 added potassium carbonate (1.98g, 14.0mmol). and the solution was stirred at TO^'C 
for 3 hours. The reaction solution was allowed to room temperature, ethyl acetate 
and water were added for partitioning, the organic layer was washed with water and 
dried over anhydrous magnesium sulfate. The solvent was evaporated, the residue 
was purified by silica gel column chromatography (hexane : ethyl acetate = 10:1), 

20 and 5-(3-benzyloxy-phenoxy)-thiophene-2-carbonltrile (llOmg, 2,8%) was obtained 
as a pale brown solid. 

Next, to a solution of lithium aluminum hydride (27mg,0.716mmol) in 
tetrahydrofuran (2.0mL) was added a solution of 
5-(3-benzyloxy-phenoxy)-thiophene-2-carbonitrile obtained above (11 Omg, 

25 0.358mmol) in tetrahydrofuran (ImL), and the solution was stirred at room 

205 



E0006 UP25W/KAN 



temperature for 3 hours. Water was added to the reaction solution, which was then 
extracted with ethyl acetate, dried over anhydrous magnesium sulfate, and the 
solvent was evaporated to obtain the title compound (80mg, 72%) as a red solid- This 
compound was used in the next reaction without purification. 

5 

Preparation Example 19. f4-Aminomethylphenyl^benzvl-amine 

To a mixture of sodium fe/t-butoxide (7.44g, 77.4mmol), 
tris(dibenzylideneacetone)dipalladium(0) (0.38g, 0.41 5mmol) and 

rac-2,2-bis(diphenylphosphino)-1,1-binaphthyl (0.172g, 0.277mmol) was added a 

10 solution of 4-bromobenzonitrile (lOg, 55,3mmol) and benzylamine (11. 8g, 0.11 mol) In 
toluene (lOOmL) under nitrogen atmosphere, and the solution was stirred at 80°C for 
5 hours. The reaction solution was allowed to room temperature, then, filtrated 
through Celite pad to remove insoluble matter, and the filtrate was concentrated. The 
residue was purified by silica gel column chromatography (hexane : ethyl acetate), 

15 and 4-benzyl amino-benzonitrile (11 .1 g, 96%) was obtained as a yellow solid. 

Next, to a solution of lithium aluminum hydride (911mg, 24.0mmol) in 
tetrahydrofuran (60m L) was added a solution of the resulting 4-benzyl 
amino-benzonitrile (2.0g, 9.61 mmol) in tetrahydrofuran (5mL), and the solution was 
stirred at room temperature for 3 hours. Water was added to the reaction solution, 

20 which was then extracted with ethyl acetate, dried over anhydrous magnesium 
sulfate, and the solvent was evaporated to obtain the title compound (2.0g, 
quantitatively) as an orange oil. This compound was used in the next reaction 
without purification. 

25 Preparation Example 20. (4-Aminomethyl-phenyl)-phenyl-amine 
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To a mixture of sodium ferf-butoxide (7.44g, 77.4mmol), 
tris(dibenzylideneacetone)dipalladium(0) (0.38g, 0.41 5mmol) and 

rac-2,2-bis(diphenylphosphino)-1,1-binaphthyl (0.1 72g, 0.277mmol) was added a 
solution of 4-bromobenzonitrile (lOg. 55.3mmol) and benzylamine (6.5mL, 0.11 mo!) 
5 in toluene (lOOmL) under nitrogen atmosphere, and the solution was stirred at 80°C 
for 5 hours. The reaction mixture was allowed to room temperature, then, filtered 
through Cellte pad to remove insoluble matter, and the filtrate was concentrated. 
The residue was purified by silica gel column chromatography (hexane : ethyl 
acetate), and 4-phenylamino-benzonitrile (6.7g, 63%) was obtained as a yellow solid. 

10 Next, to a solution of lithium aluminum hydride (1.1 7g, 30.9mmol) In 

tetrahydrofuran (60mL) was added a solution of the obtained 
4-phenylamino-benzonitrile (2.0g, 10.3mmol) in tetrahydrofuran (5mL). and the 
solution was stin-ed at room temperature for 22 hours. Water was added to the 
reaction solution, which was then extracted with ethyl acetate, dried over anhydrous 

15 magnesium sulfate, and the solvent was evaporated to obtain the title compound 
(2.0g, 98%) as an orange oil. This compound was used in the next reaction without 
purification. 

Preparation Example 21 . (4-Aminomethvl-benzyl)-phenvlamine 
20 To a solution of 4-cyanobenzaldehyde (lOg. 76.3mmol) and aniline (4.48mL, 

76.3mmol) in tetrahydrofuran (370mL) were added acetic acid (21.9mL, 0.383mol) 
and triacetoxy sodium borohydride (32.3g, 0.153mol), and the solution was stirred at 
room temperature for 1 hour. Ethyl acetate and water were added to the reaction 
solution, which was then partitioned, the organic layer was washed with water and 
25 dried over anhydrous magnesium sulfate. The solvent was evaporated, the residue 
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was purified by silica gel column chromatography (hexane : ethyl acetate), and 
4-phenylaminomethyi-benzonitrile) (5.1 g, 32%) was obtained as a pale yellow solid. 

Next, to a solution of lithium aluminum hydride (0.91 g. 24mmol) in 
tetrahydrofuran (60mL) was added a solution of the resulting 
5 4-phenylaminomethyl-benzonitrile (2.0g, 9.61 mmol) in tetrahydrofuran (5mL), and the 
solution was stirred at room temperature for 2 hours. Water was added to the 
reaction solution, which was then extracted with ethyl acetate, dried over anhydrous 
magnesium sulfate, and the solvent was evaporated to obtain the title compound 
(1.98g, 97%) as a yellow oil. This compound was used in the next reaction without 
10 purification. 

Preparation Example 22, 5-(3-Fluorophenoxv)thiophene-2-carbonitrile 

5-Nitrothiophene-2-carbonitrile (2g, ISmmol), 3-fluorophenol (1 JSg, 
15.6mmol) and potassium carbonate (3.6g, 26mmol) were suspended in 

15 dimethylsulfoxide (15mL), and the mixture was stin-ed at room temperature for 16 
hours. Water and ethyl acetate were added for partitioning, silica gel was added to 
the organic layer, and the solvent was evaporated in vacuo for adsorption. 
Purification was carried out by silica gel column chromatography (hexane : ethyl 
acetate = 10:1), and the title compound (670mg. 3.1 mmol, 23.5%) was obtained as 

20 an oil. 

^H-NMR Spectrum (DMSO-ds) 6(ppm) : 6.83 (1H, d, J=4.0Hz), 7.08-7.26 (2H, m), 
7.18-7.24 (1H, m), 7.49 (1H, ddd, J=8.0. 8.0, 8.0Hz), 7.81 (1H, d, J=4.0Hz). 



25 



Preparation Example 23. C-(5-(3-nuoroDhenoxvnhioDhen-2-vl)methvlamine 

To a solution of 5-(3-fluorophenoxy)thiophene-2-carbonitrile described in 

208 



E0006 UP25W/KAN 

Preparation Example 22 (670mg, 3mmol) in tetrahydrofuran (30mL) was added 
lithium aluminum hydride (460mg, 12mmol). and the solution was stin-ed at room 
temperature for 16 hours. Water and ethyl acetate were added to the reaction 
solution, which was then partitioned, the organic layer was filtered with NH silica gel, 
5 the filtrate was evaporated in vacuo, and the title compound (570mg, 2.42mmol, 
80.7%) was obtained as a brown oil. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.08 (2H, brs). 3.80 {2H, s). 6.54 (1H. d. 
J=3.6Hz). 6.66-6.70 (1H. m), 6.88-6.99 (3H, m), 7.39 (1H. ddd, J=8.0, 8.0, 8.0Hz). 

10 Preparation Example 24. OfS-Phenoxv thiophen-2-v»methylamine 

5-Nitrothiophene-2-carbonitrile (0.80g, 5.2mmol), phenol (1.0g, 10.4mmol) 
and potassium carbonate (2.2g, 15.6mmol) were suspended in dimethylsulfoxide 
(30mL), and the mixture was stirred at room temperature for 15.5 hours. Water and 
ethyl acetate were added for partitioning, and the organic layer was washed three 

15 times with water. NH silica gel was added to the organic layer, the solvent was 
evaporated in vacuo for adsorption, purification was carried out by NH silica gel 
column chromatography (hexane ethyl acetate = 8 1), and 
5-phenoxythiophene-2-carbonitrile (720mg. 3.6mmol, 69.2%) was obtained as a 
coloriess oil. 

20 To a solution of this oil in tetrahydrofuran (40mL) was added lithium aluminum 

hydride (540mg,14.4mmol), and the mixture was stin^ed for 30 minutes at room 
temperature. Water and ethyl acetate were added to the reaction mixture, which 
was then partitioned, silica gel was added to the organic layer, the solvent was 
evaporated in vacuo for adsorption, purification was carried out by silica gel column 

25 chromatography (ethyl acetate, then ethyl acetate : methanol = 4:1), and the title 
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compound (570mg, 2,8mmol,77.2%) was obtained as a light brown oil. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.34 (2H. brs). 3.78-3.82(2H, m), 6.47 (1H. d, 

J=4.0Hz), 6.65-6.68 (1H, m), 7.04-7.14 (3H. m), 7.34-7.40(2H. m). 

5 Preparation Example 25. 5-Phenoxv thiophene-2-carbonitrile 

5-Nitro-thiophene-2-carbonitrile(1.5g, 9.7mmol), phenol (1.8g, 19.4mmol) and 
potassium carbonate(4.0g, 29.1mmol) were suspended in dimethylsulfoxide (20mL), 
and the mixture was stirred for 50 minutes at 60''C, followed by further stirring 
overnight at room temperature. Water and ethyl acetate were added to the reaction 

10 mixture, which was then partitioned, the organic layer was washed 4 times with water, 
then. NH silica gel was added to the organic layer, the solvent was evaporated in 
vacuo for adsorption, purification was carried out by NH silica gel column 
chromatography (hexane, then hexane : ethyl acetate = 20 : 1, then 10 : 1). and the 
title compound (1 .4g, 7.0mmol, 72.1%) was obtained as a pale yellow oil. 

15 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 6.75 (1H, d. J=4.0Hz). 7.23-7.31 (3H. m). 
7.42-7.49 (2H. m), 7.78 (1H. d. J=4.0Hz). 

Preparation Example 26. C-(5-Phenoxv thiophen-2-vllmethvlamine 

To a solution of 5-phenoxythiophene-2-carbonitrile described in Preparation 
20 Example 25 (1.4g. 7.0mmol) in tetrahydrofuran (30mL) was added lithium aluminum 
hydride (1.1g,28mmol), and the solution was stin-ed at room temperature for 25 
minutes. Water and ethyl acetate were added to the reaction solution, this mixed 
solution was filtered through Celite pad, furthermore, the organic layer was 
partitioned. The solvent was evaporated in vacuo, and the title compound (1 .29g, 
25 6.3mmol, 89.9%) was obtained as a brown oil. 
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^H-NMR Spectrum (DMSO-de) 6(ppm) :1.92 (2H. brs). 3.74-3.80(2H. m), 6.46 (1H, d. 
J=3.6Hz), 6.62-6.66(1H. m). 7.02-7.14 (3H, m). 7.32-7.39 (2H. m). 

Preparation Example 27. 5-f4-Fluorophenoxv)thiophene'2 -carbonitrile 
5 5-Nitrothiophene-2-carbonltrile (2.0g, 1 3mmol), 4-fluorophenol (2.9g, 

26mmol) and potassium carbonate (5.4g, 39mmol) were suspended in 
dimethylsutfoxide (30mL), and the mixture was stirred for 30 minutes at 60°C. 
Water and ethyl acetate were added to the reaction mixture, which was then 
separated, the organic layer was washed with water twice, then, NH silica gel was 
10 added to the organic layer, the solvent was evaporated in vacuo for adsorption, 
purification was carried out by NH silica gel column chromatography (hexane : ethyl 
acetate = 20 : 1), and the title compound (3.7g. containing 4-fluorophenol) was 
obtained as a brown oil. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 6.68-6.76 (2H, m). 7.26-7.38 (3H, m). 
15 7.74-7.80 (1H,m). 

Preoaration Example 28. C-(5-(4-nuoroDhenoxv)thioDhen-2-vl)methvlamine 

To a solution of 5-(4-fluorophenoxy)thiophene-2-carbonitrile described in 
Preparation Example 27 (containing 4-fluorophenol) (3.7g) in tetrahydrofuran (40mL) 

20 was added lithium aluminum hydride (1.3g,34mmol), and the solution was stirred at 
room temperature for 30 minutes. Water and ethyl acetate were added to the 
reaction solution, which was then partitioned, the solvent was evaporated in vacuo, 
the residue was purified by silica gel column chromatography (ethyl acetate, then 
ethyl acetate : methanol =4:1), and the title compound (1.2g, 5.4mmol) was 

25 obtained as a brown oil. 
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^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.00 (2H. brs), 3.75-3.80 (2H. m), 6.44-6.48 
(1H, m), 6.62-6.67 (1H, m). 7.08-7.14 (2H, m), 7.16-7.24 (2H. m). 

Preparation Example 29. 5-m-Tolyloxv-thioDhen6-2-carbonitrile 
5 The title compound (960mg, 4.47mmol, 68.7%) was obtained as a yellow oil 

from 5-nitro-tliiophene-2-carbonitrile (I.Og, 6.5mmol) and 3-methylphenol (1.4g, 
13mmol) according to an analogous method to Preparation Example 27. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.31 (3H, s), 6.73 (1H. dd, J=0.8, 4.0Hz), 
7.03-7.06 (1H, m), 7.07-7.12 (2H, m), 7.33 (1H, dd, J=8.0, 8.0Hz), 7.77 (1H, dd, 
10 J=0.8, 4.0H2). 

Preparation Example 30. C-f5-m-Tolyloxy-thiophen-2-yl)-methylamine 

The title compound (SOOmg. 4.10mmol. 91.7%) was obtained as a reddish 
brown oil from 5-fn-tolyloxy thiophene-2-carbonitrile described in Preparation 
15 Example 29 (960mg, 4.47mmol) according to an analogous method to Preparation 
Example 28. 

^H-NMR Spectmm (DMSO-de) 6(ppm) : 2.03 (2H, brs). 2.34 (3H. s), 3.85 (2H, s). 
6.51-6.54 (1H, m), 6.71-6.74 (1H, m). 6.90-7.03 (3H, m), 7.31 (1H, dd, J=8.0, 8,0Hz). 

20 Preparation Example 31 . 5-p-Tolyloxy-thiophene-2-carbonitrile 

The title compound (1 .Og, 4.65mmol, 71 .5%) was obtained as a yellow oil 
from 5-nitro-thiophene-2-carbonitrile (I.Og, 6.5mmol) and 4-methylphenol (1.4g, 
13mmol) according to an analogous method to Preparation Example 27. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.30 (3H. s). 6.69-6.71 (1H, m), 7.15-7.18 

25 (2H, m), 6.24-6.28 (2H, m), 7.1 5-7.78 (1 H, m). 
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Preparation Example 32. C-rs-p-Tolvloxv thioDhen -2-vl)methvlamine 

The title compound (780mg. 3.56mmol. 76.5%) was obtained as a reddish 
brown oil from 5-p-tolyloxy thiophene-2-cart)onitiile described in Preparation Example 
5 31 (1 .0g,4.65mmol) according to an analogous method to Preparation Example 28 . 
^H-NMR Spectrum (DMSO-de) 6{ppm) : 2.06 (2H, br). 2.22 (3H. s). 3.76 (2H. s). 6.41 
(1H. d, J=3.6Hz). 6.62 (1H. d, J=3.6Hz). 6.90-6.98 (2H, m), 7.15-7.18 (2H, m). 

Preparation Example 33. 2-f4-f3-nuorQ-DhenoxvVthiOD hen-2-vh-ri.31dioxolane 
10 2-{4-Bromo-thiophen-2-yl)-[1,3]dioxolane (I.Og, 4.3mmol), 3-fluorophenol 

(0.95g, 8.6mmol), 2,2.6,6-tetramethyl-3,5-heptanedione (0.078g,0.43mmol), copper(l) 
chloride (0.21g,2.7mmol) and cesium carbonate (2.8g.8.6mmol) were suspended in 
N-methylpyn-olldone (lOmL) under a nitrogen stream, and the mixture was stirred for 
4.5 hours at 120°C. To this suspension was added 

15 2,2,6,6-tetramethyl-3,5-heptanedione (0.1 2g, 0.65mmol), and the solution was further 
stin-ed for 8 hours at 140°C. The reaction mixture was filtered through Celite pad, 
then, water and ethyl acetate were added for partitioning, and tine organic layer was 
washed with water twice. NH silica gel was added to the organic layer, the solvent 
was evaporated in vacuo for adsorption to NH silica gel, purification was carried out 
20 by NH silica gel column chromatography (hexane, then hexane : ethyl acetate = 30 : 
1), and the title compound (280mg,1 .05mmol,24.4%) was obtained as a coloriess oil. 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.88-3.96 (2H, m). 3.96-4.04 (2H, m), 5.98 
(1H, s), 6.82-6.88 (2H, m), 6.91-6.97 (1H, m), 7.04-7.05 (1H, m), 7.09 (1H. d, 
J=2.0Hz), 7.35-7.42 (1H, m). 

25 
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Preparation Example 34. 4-f3-FluoroDhenoxv^th ioDhene-2-carbaldehvde 

To a solution of 2-(4-(3-fluoro-plienoxy)-thiophen-2-yl)-[1,3]dioxolane 
described in Preparation Example 33 (280mg.1.05mmol) in methanol (lOmL) was 
added citric acid aqueous solution (10mL), and the solution was stirred at room 
5 temperature for 30 minutes. The reaction solution was neutralized with an aqueous 
solution of sodium bicarbonate, the solution was extracted with ethyl acetate, the 
organic layer was dried over anhydrous sodium sulfate, the solvent was evaporated 
in vacuo, and the title compound (210mg. 0.95mmol, 90%) was obtained as a 
coloriess oil. 

10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 6.88-7.03 (3H. m). 7.38-7.46 (1H. m), 
7.67(1 H. d, J=1.6Hz). 7.88 (1H. d, J=1.6Hz), 9.86 (1H. s). 

Preparation Example 35. fC-f4-f3-Ruorophenoxv>thiophen-2-v nmethvlamine 

4-(3-Fluorophenoxy)thiophene-2-carbaldehyde described in Preparation 

15 Example 34 (210mg, 0.95mmol) was dissolved in 7N ammonia/methanol (30mL), 
Raney nickel (SOOmg) was added thereto, followed by stirring for 19 hours under 
hydrogen atmosphere at room temperature. The reaction mixture was filtered 
through Celite pad, Raney nickel was removed, silica gel was added to the filtrate, 
then, the solvent was evaporated in vacuo, for adsorption on silica gel, purification by 

20 silica gel chromatography (ethyl acetate, then ethyl acetate : methanol = 4:1) was 
carried out, and the title compound (70mg, 0.32mmol) was obtained as a pale yellow 
oil. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.11(2H. brs), 3.82(2H. s), 6.75(1 H, s). 
6.80-6.95 (4H, m), 7.33-7.41 (1 H, m). 

25 
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Preparation Example 36. 2-f5-f4-nuoro-benzvn-thioD hen-2-vl^ri.31dioxolane 

n-Butyl lithium (2.6N hexane solution, S.SmL, 8.47mmol) was added dropwise 
to a solution of 2-(5-bromo-thiophen-2-yt)-[1,3]dioxolane (1.8g, 7.7mmol) in 
tetrahydrofuran (20mL) that had been cooled to from -75*' to -70X, and the solution 
5 was stin-ed for 30 minutes. 4-Fluorobenzyl bromide (1.1 mU 8.47mmol) was added 
dropwise to this reaction solution while keeping it at -70'*C or less. After completion 
of dropwise addition, the reaction solution was gradually allowed to room 
temperature. Water and ethyl acetate were added to the reaction solution, which 
was then partitioned, silica gel was added to the organic layer, whidi was then 
10 evaporated in vacuo for adsorption, purification by silica gel column chromatography 
(hexane, then hexane : ethyl acetate = 20 : 1. then 10 :1) was carried out, and the 
title compound (560mg, 2.04mmol, 26.4%) was obtained as a brown oil. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.84-3.98 (4H, m). 4.08 (2H, s), 5.90 (1H, s), 
6.75-6.78 (1H, m), 7.00 (1H, d. J=3.6Hz), 7.08-7.15 (2H. m), 7.25-7.30 (2H, m). 

15 

Preparation Example 37. 5-(4-Fluoro-ben2yl)-thiophene-2-carbaldehvde 

To a solution of 2-(5-(4-fiuoro-benzyl)-thiophen-2-yl)-[1,31dioxolane described 
in Preparation Example 36 (560mg, 2.04mmol) in methanol (20mL)was added citric 
acid aqueous solution (20mL), and the solution was stirred at room temperature for 
20 30 minutes. Ethyl acetate and water were added to the reaction solution, which was 
then partitioned, the organic layer was washed with water twice, dried over 
anhydrous sodium sulfate, the solvent was evaporated in vacuo, and title compound 
(460mg, 2.09mmol) was obtained as a brown oil. 

'H-NMR Spectrum (DMSO-de) 5(ppm) : 4.22 (2H, s). 7.08-7.18 (3H, m), 7.29-7.36 
25 (2H, m). 7.83-7.87 (1H. m), 9.79 (1H, s). 
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Preparation Example 38. C-r5>r4-Fluorobenzvhthiophen-2-vhm ethvlamine 

7N ammonia/methanol(30mL) and Raney nickel (500mg) were added to 
5-(4-fluorobenzyl)thiophene-2-carbaldehyde described in Preparation Example 37 
5 (460mg, 2.09mmol), and the mixture was stirred for 14 hours under hydrogen 
atmosphere at room temperature. The catalyst was removed by filtering through 
Cellte pad, then, purification by silica gel column chromatography (ethyl acetate, then 
ethyl acetate : methanol = 4:1) was carried out, and the title compound (70mg, 
0.31 6mol, 15.1%) was obtained as an oil. 
10 ^H-NMR Spectaim (DMSO-de) 6(ppm) : 2.20 (2H. brs). 3.78 (2H. s), 4.03 (2H. s). 
6.58-6.80 (2H. m), 7.00-7.38 (4H. m). 

Preparation Example 39. 5-Benzvl-furan-2-carbaldehvde 

n-Butyl lithium (2.44N hexane solution, 15mL, 39.6mmol) was added 

15 dropwise to a solution of 2-f uran-2-yl-[1 .3]dioxolane (5g, 36mmol) in tetrahydrofuran 
(30mL) that had been cooled to from -75**C to -70°C, and the solution was stirred for 
1 hour. Benzyl bromide (4.7mL, 39.6mmol) was added dropwise to this solution at 
from -75^*0 to -70''C. After completion of dropwise addition, the cold bath was 
removed, and the solution was gradually allowed to room temperature. Water and 

20 ethyl acetate were added to the reaction mixture for partitioning, silica gel was added 
to the organic layer, which was then evaporated in vacuo to adsorb the reaction 
mixture, purification by silica gel column chromatography (hexane : ethyl acetate = 
50 : 1, then 6:1) was carried out, and 2-(5-benzyl-furan-2-yl)-[1,3]dioxolane (3.8g. 
16.5mmol, 45.9%) was obtained as a yellow oil. 

25 The resulting 2-(5-benzyl-furan-2-yl)-[1,3]dioxolane (3.8g, 16.5mmol) was 
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suspended in a mixture solution of methanol (15mL), tetrahydrofuran (lOmL) and 2N 
hydrochloric acid (15mL), and the solution was stirred at room temperature for 2 
hours. Ethyl acetate and an aqueous solution of sodium bicarbonate were added to 
the reaction solution, which was then partitioned, the organic layer was washed with 
5 water twice and dried over anhydrous sodium sulfate. The solvent was evaporated, 
and the title compound (2.5g, 13mmol) was obtained as a brown oil. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.09 (2H. s). 6.45-6.48 (1H. m), 7.20-7.35 
(5H. m), 7.45 (IH, d, J=3.6Hz), 9.46 (1H, s). 

10 Preparation Example 40. 2-f5-Benzyl-thioDhen-2-yn-ri.31dioxolane 

The title compound (520mg, 2.1 mmol, 41 .4%) was obtained as a coloriess oil 
from benzyl bromide according to an analogous method to Preparation Example 36. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.84-3.90 (2H, m). 3.90-3.98 (2H, m). 4.08 
(2H. s), 5.90 (IH, s), 6.75-6.78 (IH, m), 7.00 (IH, d, J=3.6Hz), 7.18-7.32 (5H. m). 

15 

Preparation Example 41. 5-Benzyl-thiophene-2-cart)aldehyde 

The title compound (containing impurity, 460mg) was obtained as a coloriess 
oil from 2-(5-benzyl-thiophen-2-yl)-[1,3]dioxolane described in Preparation Example 
40 (520mg,2.1mmol) according to an analogous method to Preparation Example 37. 
20 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.22 (2H, s). 7.11 (IH, d. J=3.6Hz). 7.20-7.34 
(5H. m), 7.85 (IH. d, J=3.6Hz). 9.79 (IH, s). 

Preparation Example 42. C-(5-benzyl-thiophen-2-yl)-methylamine 

The title compound (270mg) was obtained as a brown oil from 
25 5-benzyl-thiophene-2-carbaldehyde described in Preparation Example 41 (containing 
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impurity. 460mg, 2.27nimol) according to an analogous method to Preparation 
Example 38. 

^H-NMR Spectmm (DMSO-de) 6(ppm) :1.85 (2H, brs). 3.75 (2H. s). 4.01 (2H. s). 
6.65-6.72 (2H, m), 7.15-7.30 (5H. m). 

5 

Preparation Example 43. 2-f5-f3-Chloro-benzvh-thioDhen-2-vl^-ri.3 1dioxolane 

n-Butyl lithium (2.6N hexane solution, 15.6mL, 39mmol) was added dropwise 

to a solution of 2-(5-bromo-thiophen-2-yl)-[1,3]dioxolane (7.0g,30mmol) in 

tetrahydrofuran (40mL) at from -75° to -68°C, and the solution was stirred for 20 
10 minutes. 3-Chlorobenzyl bromide (4.3mL,33mmol) was added dropwise to this 

reaction solution at from -75''C to -es^C, and the solution was stirred for 20 minutes. 

The cold bath was removed, and the reaction solution was gradually allowed to room 

temperature. Water and ethyl acetate were added to the reaction solution, which 

was then partitioned, the solvent was evaporated, the residue was purified by NH 
15 silica gel column chromatography (hexane : ethyl acetate = 20: 1), and the title 

compound (1.6g, 5.7mmol, 19.0%) was obtained as a yellow oil. 

'H-NMR Spectmm (DMSO-de) 6(ppm) : 3.82-4.00 (4H, m), 4.11 (2H. s), 5.91 (1H, s). 

6.78-6.80 (1H, m). 7.01 (1 H, d. J=3.6Hz), 7.19-7.36 (4H, m). 

20 Preparation Example 44. 5-(3-Chloro-benzvn-thiophene-2-carbaldehyde 

To a solution of 2-(5-(3-chloro-benzyl)-thiophen-2-yl)-[1 ,3]dioxolane described 
in Preparation Example 43 (1 .6g,5.7mmol) in methanol (20mL) was added citric acid 
aqueous solution (20mL), and the solution was stirred at room temperature for 20 
minutes. An aqueous solution of sodium bicarbonate and ethyl acetate were added 

25 to the reaction solution, which was then partitioned, the orgsuiic layer was washed 
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with water twice and dried over anhydrous magneslunn sulfate. The solvent was 
evaporated, and the title compound {1.2g. S.OSmmol .89 2%) was obtained as a 
yellow oil. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.25 (2H, s). 7.12-7.15 (1H, m), 7.24-7.40 
5 (4H, m), 7.86 (1 H. d, J-3.6Hz), 9.80 (1 H. s). 

Preparation Example 45. C-(5-f3-Chloro-benzvn-thioDh en-2-vlVmethvlamine 

To a solution of 5-(3-chloro-benzyl)thiophene-2-carbaldehyde described in 
Preparation Example 44 (1.2g, 5.08mmol) In 7N ammonia/methanol (40mL) was 

10 added Raney nickel (2g), and the solution was stin-ed at room temperature for 17 
hours under hydrogen atmosphere. The reaction solution was filtered through Celite 
pad, the catalyst was removed, then, this filtrate was evaporated in vacuo, the 
residue was purified by silica gel column chromatography (ethyl acetate, then ethyl 
acetate : mettianol = 5:1), and the titie compound (740mg, 3.12mmol. 61.4%) was 

15 obtained as a brown oil. 

^H-NMR Spectrum (DMSO-de) 6(ppni) :1.94 (2H, brs). 3.76 (2H. s), 4.06 (2H, s). 
6.69-6.72 (2H, m). 7.18-7.34 (4H, m). 

Pre paration Example 46. 5-(4-Chloro-phenoxv)-furan-2-carbaldehvde 
20 To a solution of 4-chlorophenol (4.4g,33.6mmol) In dimethylsulfoxide (30mL) 

was added sodium hydride (1.34g,33.6mmol,60% in oil), and the solution was stirred 
at room temperature for 10 minutes. 5-Nitrofuran-2-carbaldehyde (4.0g,28mmol) 
was added to this reaction solution, and the solution was stirred at room temperature 
for 5 minutes. Water and ethyl acetate were added to the reaction solution, which 
25 was then partitioned, and the organic layer was washed with water 6 times. The 
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solvent was evaporated in vacuo, the residue was purified by silica gel column 
chromatography (hexane, then hexane : ethyl acetate = 10 : 1, then 4:1), and the 
title compound (3.3g, 14.9mmol. 53.0%) was obtained as a yellow oil. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 5.89-5.93 (1H. m), 7.30-7.36 (2H. m). 
5 7.50-7.60 (3H. m), 9.35-9.38 (1 H. m). 

Preparation Example 47. C-f5-f4-Chloro-phenoxv)-furan-2-vl>-methylamlne 

The title compound (200mg, 0.90mmol, 8.7%) was obtained as a brown oil 
from 5-(4-chloro-phenoxy)-furan-2-carbaldehyde described in Preparation Example 
10 46 (2.3g,1 0.3mmol) according to an analogous method to Preparation Example 38. 
^H-NMR Spectrum (DMSO-de) 6{ppm) : 3.56 (2H. s). 5.73 (1H. d. J=3.2Hz). 6.18 (1H. 
d. J=3.2Hz). 7.03-7.08 (2H, m). 7.40-7.45 (2H. m). 

Preparation Example 48. 5-Phenoxv-furan-2-carbaldehvde 
15 The title compound (2.3g. 12.2mmol. 43.5%) was obtained as a light brown 

oil from phenol (3.2g,33.6mmol) and 5-nitro-furan-2-carbaldehyde (4.0g,28mmol) 
according to an analogous method to Preparation Example 46. 

'H-NMR Spectrum (DMSO-ds) 6(ppm) : 5.85 (1H, d. J=4.0Hz), 7.25-7.33 (3H, m), 
7.45-7.50 (2H, m). 7.57 (1H. d. J=4.0Hz), 9.34 (1H, s). 

20 

Preparation Example 49. C-f5-Phenoxv-furan-2-vl)-methvlamine 

The title compound (250mg, 1.32mmol, 24.9%) was obtained as a yellow oil 
from 5-phenoxy-furan-2-carbaldehyde described in Preparation Example 48 (I.Og, 
5.3mmol) according to an analogous method to Preparation Example 38. 
25 ^H-NMR Spectrum (DMSO-de) 6(ppm) :1.98 (2H. brs). 3.56 (2H. s), 5.67 (1H, d, 
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J=3.2H2), 6.16-6.18 (1H, m). 6.99-7,04 (2H. m), 7.10-7.16 (1H, m), 7.34-7.40 (2H. 
m). 

Preparation Example 50. 5-f3-Fluoro-Dhenoxvl-furan-2-carb aldehvde 
5 The title compound (1 .5g, 7.3mmol. 52.1%) was obtained as a yellow oil from 

3-fluorophenol (1.9g, 16.8mmol) and 5-nitro-turan-2-carbaldehyde (2.0g.14mmol) 
according to an analogous method to Preparation Example 46. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 5.97-6.00 (1H, m), 7.10-7.20 (2H, m). 
7.24-7.30 (1H, m), 7.48-7.55 (1H, m), 7.59 (IH, d. J=3.6H2) 9.37 (1H. s). 

10 

Preparation Example 51. (5-(3-Fluoro-phenoxyVfuran-2-vl^methanol 

To a solution of 5-(3-fluoro-phenoxy)-furan-2-cart)aldehyde described in 
Preparation Example 50 (1.5g, 7.3mmol) in tetrahydrofuran (20mL) was added 
sodium borohydride (280mg, 7.3mmol), and the solution was stirred at room 
15 temperature for 1 hour. Water and ethyl acetate were added to the reaction solution, 
which was then partitioned, the organic layer was washed with water twice, and the 
organic layer was filtered through a glass filter lined with silica gel. The solvent was 
evaporated in vacuo, and the title compound (1 .5g, 7.2mmol) was obtained as a pale 
yellow oil. 

20 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.29 (2H, d, J=6.0Hz), 5.17 (IH, t. J=6.0Hz). 
5.78-5.82 (IH. m). 6.78-6.82 (IH, m). 6.85-6.95 (2H, m), 6.98-7.04 (IH, m), 
7.40-7.46 (IH, m). 



25 



Preparation Example 52. 2-(5-(3-Huoro-ben2yl)-thiophen-2-vl^f1 ■31dioxolane 

n-Butyl lithium (2.44N hexane solution, 6.4mL, 16.9mmol) was added 
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dropwise to a solution of 2-(5-bromo-thiophen-2-yl)-[1,3]dioxolane (3.0g,13mmol) in 
tetrahydrofuran (SOmL) at from -75**C to and tlie solution was stinred for 17 

minutes. 3-Ruorobenzyl bromide (1.7mU 14.3mmol) was added dropwise to this 
reaction solution at from -75''C to -69**C. After dropwise addition was completed, 
5 the reaction solution was gradually allowed to room temperature. Water and ethyl 
acetate were added to the reaction solution, which was then partitioned, the organic 
layer was concentrated in vacuo, the residue was purified by silica gel column 
chromatography {hexane : ethyl acetate = 20 : 1), and the title compound (478mg, 
1 .81 mmol, 13.9%) was obtained as a brown oil. 
10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.82-4.00 (4H, m), 4.13 {2H, s), 5.91 (1H, s). 
6.78-6.80 {1H, m), 7.00-7.10 (4H, m), 7.30-7.37 (1H, m). 

Preparation Examole 53. 5-f3-Fluoro-benzvl^thiODhene-2-cart>aldehvde 

An aqueous solution of saturated citric acid (20mL) was added to a solution 

15 of 2-(5-(3-fluoro-benzyl)thiophen-2-yl)-[1.3]dioxolane described in Preparation 
Example 52 (670mg, 2.53mmol) in methanol (20mL), and the solution was stirred at 
room temperature for 30 minutes. Water and ethyl acetate were added to the 
reaction solution, which was then partitioned, and the organic layer was dried over 
anhydrous magnesium sulfate. The solvent was evaporated in vacuo, and the title 

20 compound (485mg, 2.2mmol, 87.0%) was obtained as a brown oil. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.25 (2H. s), 7.03-7.18 (4H, m), 7.30-7.40 
(1H. m). 7.86 (1H. dd, J=1.6, 3.6Hz), 9.80 (1H, d, J=1.6Hz). 



Preparation Example 54. 2-(5-(3-Chloro-benzyl)-furan-2-yl)-f1 .31dioxolane 
25 The title compound (1.34g, 5.07mmol, 14.1%) was obtained as a yellow oil 
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from 2-furan-2-yl-[1,3]dloxolane (5.0g,36mol) and 3-chlorobenzyl bromide 
(5.2mL,39.6mmol) according to an analogous method to Preparation Example 36. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.84-4.02 (6H. m). 5.76 (1H, s). 6.10-6.12 
(1H, m). 6.41 (1H. d. J=3.2Hz). 7.16-7.20 (1H. m), 7.26-7.36 (3H. m). 

5 

Preparation Example 55. 5-(3-Chloro-benzvl)furan-2-carbaldehyde 

The title compound (1.03g, 4.68mmol, 82.1%) was obtained as a yellow oil 
from 2-(5-{3-chloro-benzyl)-furan-2-yl)-[1,3]dioxolane described in Preparation 
Example 54 (1.34g, 5.07mmol) according to an analogous method to Preparation 
10 Example 37. 

^H-NMR Spectrum (DMSO-dg) 6(ppm) : 4.11 (2H. s), 6.48-6.51 (1H. m), 7.20-7.24 
(1H, m). 7.28-7.37 (3H. m). 7.46 (1H, d, J=3.2Hz), 9.46-9.49 (1H, m). 

Preparation Example 56. C-(5-f3-Chloro-benzvn-furan-2-vh-methvlamine 
15 The title compound (690mg, 3.12mmol. 66.6%) was obtained as a yellow oil 

from 5-(3-Chloro-benzyl)-furan-2-carbaldehyde described in Preparation Example 55 
(1 .03g, 4.68mmol) according to an analogous method to Preparation Example 38. 
'H-NMR Spectrum (DMSO-de) 5(ppm) :1.90 (2H, brs), 3.57 (2H. s). 3.92 (2H. s). 6.01 
(1H, d. J=2.8Hz). 6.07 (1H, d, J=2.8Hz), 7.16-7.20 (1H, m). 7.24-7.34 (3H, m). 

20 

Preparation Example 57. 1-Benzyl-1H-pvrrole-3-carbaldehvde 

Benzylamine (540mg, 5.00mmol) and acetic acid (lOmL) were added to 
2,5-dimethoxy-tetrahydrofuran-3-carbaldehyde (1g. 6.25mmol), and the solution was 
stirred for 20 minutes at 90°C. Water and ethyl acetate were added to the reaction 
25 solution, which was then partitioned, the organic layer was washed with an aqueous 
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solution 2N sodium hydroxide once and with water twice, filtered with a glass filter 
lined with silica gel, the fiftrate was evaporated in vacuo, and title compound (SOOmg, 
4.3mmol, 68.8%) was obtained as a brown dl. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 5.18 (2H, s), 6.46 (1H, dd, J=2.0, 2.0Hz), 
5 6.97 (1H. dd. J=2.0, 2.0Hz), 7.24-7.37 (5H. m), 7.71 (1H. dd, J=2.0, 2.0Hz), 9.63 (1H, 
s). 

Preparation Example 58. 1-f3-Fluoro-benzvl)-1H-pyrrole-3-carbaldehvde 

The title compound (2.33g, 11.4mmol, 71.7%) was obtained as an oil from 
10 2,5-dimethoxy-tetrahydrofuran-3-carbaldehyde (2.6g. 1 6mmol) and 
3-fluorobenzylamine (2.0g, 16mmol) according to an analogous method to 
Preparation Example 57. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 5,20 (2H. s), 6.44-6.48 (1H, m), 6.98-7.02 
(1H, m), 7.07-7.17 (3H. m). 7.36-7.42 (IN, m), 7.74 (1H, d, J=1.6Hz), 9.63 (1H, s). 

15 

Preparation Example 59, C-(1-(3-Fluoro-benzvlMH-pvrrol-3-vh-methvlamine 

7N Ammonia/methanol(40mL) and Raney nickel(2g) viere added to 
1-(3-fluoro-benzyl)-1H-pyrrole-3-carbaldehyde described in Preparation Example 58 
(1.0g,4.9mmol), and the solution was stin^ed for 18 hours under hydrogen 

20 atmosphere at room temperature. The catalyst was removed by filtering through 
Celite pad, then, NH silica gel was added to the filtrate, the solvent was evaporated in 
vacuo for adsorption, purification by NH silica gel column chromatography (hexane : 
ethyl acetate = 2:1, then 1:1. then ethyl acetate) was carried out. and the title 
compound (530mg. 2.5mmol, 53.0%) was obtained as a brown oil. 

25 ^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.50 (2H. s). 5.01 (2H. s). 5.95 (1H. d, 
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J=2.0Hz). 6.64 (1H, d. J=1.2Hz). 6.69-6.74 (1H. m). 6.92-7.10 (3H. m). 7.32-7.38 (1H, 
m). 

Preparation Example 60. l-Benzori.31dioxol-5-vlmeth yt-1H-pviToie-a-carbaldehvde 
5 The title compound (2.0g, 8.7mmol, 69.8%) was obtained as a brown oil from 

2,5-dimethoxy-tetrahydrofuran-3-carbaldehyde (2.0g, 12.5mmol) and 
C-benzo[1,3ldioxol-5-ylmethylamine) (1.9g, 12.5mmol) according to an analogous 
method to Preparation Example 57. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 5.04 (2H. s). 5.97 (2H. s). 6.42-6.45 (1H. m). 
10 6.80-7.00 (4H, m), 7.69-7.72 (1 H. m). 9.61 (1 H. s). 

Preparation Example 6L. 

C-(1 -benzofl .31dioxol-5-vlmethvl-1 H-Dvn-ol-3-vlVmethvlamine 

The title compound (1 .5g. 6.5mmol. 74.7%) was obtained as a light green oil 
15 from l-benzo[1.3]dioxol-5-ylmethyl-1H-pyrrole-3-carbaldehyde described in 
Preparation Example 60 (2.0g, 8.7mmol) according to an analogous method to 
Preparation Example 59. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.37 (2H, brs), 3.48 (2H. brs), 4.87 {2H, s), 
5.90 (1H, s), 5.95 (2H, s). 6.60 (1H, s), 6.66-6.72 (2H. m), 6.75 (1H, s). 6.83 (1H. d, 
20 J=7.6Hz). 

Preparation Example 62. 1-Phenethyl-1H-pvrrol-3-carijaldehvde 

The titie compound (840mg, 4.2mmol. 84%) was obtained as a brown oil 
from 2,5-dimetiioxy-tetrahydrofuran-3-carbaldehyde (1 .Og, 6.25mmol) and phenethyl 
25 amine (600mg, 5.0mmol) according to an analogous method to Preparation Example 
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57. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.03 (2H. t J=7.2Hz), 4.19 (2H. t. J=7.2Hz), 
6.38-6.42 (1H. m), 6.37-6.82 (1H, m). 7.15-7.30 (5H, m). 7.54-7.60 (1H, m), 9.57 (1H. 
S). 

5 

Preparation Example 63. l-Benzyloxy-IH-pvrrole-S-carbaldehvde 

The title compound (500mg, 2.5mmol, 13.1%) was obtained as a yellow oil 
from 2,5-dimethoxy-tetraiiydrofuran-3-carbaldehyde (3.0g, 19mmol) and O-benzyl 
hydroxylamine (2.3g, 19mmol) according to an analogous method to Preparation 
10 Example 57. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 5.24 (2H. S), 6.35-6.48 (1H, m). 7.05-7.08 
(1H. m), 7.28-7.43 (5H, m), 7.74-7.77 (1H. m), 9.55 (1H, s). 

Preparation Example 64. M-Benzvloxv-1f/-Dvrrol-3-yl^metiianol 
15 To a solution of 1-benzyloxy-1H-pyrrole-3-carbaldehyde described in 

Preparation Example 63 (500mg, 2.5mmol) in tetrahydrofuran (lOmL) was added 
lithium aluminum hydride (75mg,1.97mmol), and tiie solution was stin-ed at room 
temperature for 10 minutes. Water and ethyl acetate were added to the reaction 
solution, which was then partitioned, silica gel was added to the organic layer, the 
20 solvent was evaporated in vacuo for adsorption, purification by silica gel column 
chromatography (hexane : etiiyl acetate = 2:1) was carried out, and the titie 
compound (168mg, 0.828mmol, 33.1%) was obtained as a colorless oil. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.22 (2H, d, J=5.6Hz). 4.60 (1H. t, J=5.6Hz), 
5.10 (2H, s), 5.78-5.81 (1H, m), 6.75-6.78 (1H, m), 6.78-6.81 (1H, m), 7.37-7.42 (5H, 
25 m). 
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Preparation Example , 65^ 

fS-n ■31Dioxolan-2-vl-thiophen>2-ylVf5-rnethvl-thiophen-2-yl^methanol 

n-Butyl lithium (2.44N hexane solution, 7.4mU 17.9mmol) was added 
5 dropwise to a solution of 2-(5-bromo-thioplien-2-yl)-[1,3]dioxolane (4.0g. 17mmol) in 
tetrahydrofuran (50mL) at from -75*^0 to -70*^0. and the solution was stirred for 10 
minutes. 5-Methylthiophene-2-carbaldehyde (2.4g. 18.7mmol) was further added 
dropwise to the reaction solution at from -75**C to -70''C, After dropwise addition 
was completed, the reaction solution was gradually allowed to room temperature. 

10 Water and ethyl acetate were added to the reaction mixture, which was then 
partitioned, and the solvent was evaporated. The residue was purified by NH silica 
gel column chromatography (hexane : ethyl acetate = 4:1, then 2:1), and the title 
compound (2.0g, 7.09mmol, 41 .7%) was obtained as a brown oil. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.38 (3H, s), 3.88-4.04 (4H, m), 5.95 (1H, s). 

15 6.04-6.08 (1H, m). 6.43-6.46 (1H. m), 6.60-6.63 (1H, m), 6.75 (1H. d, J=3.6Hz). 6.83 
(IH. d, J=3.6Hz). 7.02 (1H, d. J=3.6H2). 

Preparation Example 66. 5-(5-Methyl-thiophen-2-ylmethyl)-thiophene-2-carbaldehyde 
Sodium iodide (6.4g, 42.6mmol) and trimethylsilyl chloride (4.6g, 42.6mmol) 

20 were suspended in acetonitrile (lOOmL) on an ice bath, and 
(5-[1,31dioxolane-2-ylthiophen-2-yl)-(5-methyl-thiophen-2-yl)-methanol described in 
Preparation Example 65 (2.0g,7.09mmol) was added dropwise. After dropwise 
addition was completed, the reaction solution was gradually allowed to room 
temperature. A solution obtained by dissolving an aqueous solution of 2N sodium 

25 hydroxide (10.6mL) and sodium thiosulfate pentahydrate (530mg, 2.13mmol) in water 
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(5mL) was added to the reaction solution that had been cooled on an Ice bath, and 
tiie solution was stirred. Water and etiiyl acetate were added to the reaction 
solution, which was then partitioned, and tiie organic layer was concetrated in vacuo. 
The residue was purified by silica gel column chromatography (hexane : ethyl acetate 
5 = 20 : 1). and the title compound (790mg, 3.56mmol. 50.2%) was obtained as a 
brown oil. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.38 (3H, s), 4.38 (2H. s), 6.62-6.67 (1H, m), 
6.76-6.80 (1H. m). 7.12-7.16 (1H, m), 7.85-7.90 (1H. m). 9.83 (1H, s). 

10 Preparation Example 67. f5-f5-Mettiyl-thiophen-2-ylmetiivn-thiODhen-2- vn-methanol 
To a solution of 5-(5-methyl-thiophen-2-ylmetiiyl)-thiophene-2-carbaldehyde 
described in Preparation Example 66 (790mg,3.56mmol) in tetrahydrofuran (5mL) 
was added litiiium aluminum hydride (41 mg, 1 .06mmol), and the mixture was stinred 
at room temperature for 10 minutes. Water and ethyl acetate were added to the 

15 reaction mixture, which was then partitioned, tiie organic layer was filtered with a 
glass filter lined with silica gel, the filtrate was evaporated in vacuo, and the titie 
compound (640mg, 2.86mmol, 80.3%) was obtained as a light brown oil. 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 2.36 (3H, s), 4.20 (2H. s). 4.52 (2H, d. 
J=6.0Hz), 5.33 (1H, t, J=6.0Hz), 6.56-6.63 (1H, m), 6.66-6.76 (3H, m). 

20 

Preparation Examole 68. f5-ri .31Dioxolan-2-vl-thioDhen-2-vl^ 
(5-methyl-furan-2-yn-metiianol 

The titie compound (4.2g, 16mmol) was obtained as a reddish brown oil from 
2-(5-bromo-thiophen-2-yl)-[1 ,3]dioxolane (4.0g. 17mmol) and 

25 5-methyl-furan-2-carbaldehyde (1.9g, 17mmol) according to an analogous method to 
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Preparation Examples 65. 

'H-NMR Spectrum (DMSO-ds) 6(ppm) : 2.22 (3H, s). 3.89-3.96 (2H, m), 3.98-4.06 
(2H. m). 5.83 (1H, d. J=4.8Hz). 5.96-6.02 (2H, m). 6.11-6.13 (1H. m), 6.22-6.24 (1H. 
m). 6.82-6.84 (1H, m), 7.02-7.05 (1H. m). 

5 

Preparation Example 69. 5-f5-Methyl-furan-2-vlmethvl> -thioDhene-2-carbaldehvde 

The title compound (400mg. 1.9mmol, 11.8%) was obtained as a brown oil 
from 5-[1 ,3]dloxolan-2-yl-thiophen-2-yl)-(5-methyl-furan-2-yl)-methanol described In 
Preparation Example 68 (4.2g,16mmol) according to an analogous method to 
10 Preparation Example 66. 

^H-NMR Spectmm (DMSO-de) 6(ppm) : 2.21 (3H. S). 4.24 (2H. s), 5.98-6.02 (1H, m), 
6.12-6.14 (1H, m). 7.13 (1H. d. J=3.6H2;). 7.89 (1H, d. J=3.6Hz). 9.82 (1H, s). 

Preparation Example 70. (5-r5-Methvl-furan-2-vlmethvn-thloDhen-2-vl>-methanol 
15 The title compound (210mg, I.Ommol, 52.6%) was obtained as a brown oil 

from 5-(5-methyl-furan-2-ylmethyl)-thiophene-2-carbaldehyde described In 
Preparation Example 69 (400mg, 1.9mmol) according to an analogous method to 
Preparation Example 67. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.20 (3H. s), 4.05 (2H, s), 4.53 (2H. d. 
20 J=5.6Hz). 5.33 (1H, t, J=5.6Hz), 5.94-5.98 (1H, m), 6.02 (1H, d, J=2.8Hz), 6.70-6.77 
(2H. m). 

Preparation Example 71. Benzofuran-2-vl-f5-ri.31dioxolan-2-vl-thiophen-2-vn- 
methanol 

25 The title compound (7.2g, 23.8mmol, 91.5%) was obtained as a yellow oil 
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from 2-(5-bromo-thiophen-2-yl)-[1,3]dioxolane (6.0g, 26mmol) and 
benzofuran-2-carbaldehyde (3.8g, 26mmol) according to an analogous method to 
Preparation Example 65. 

'H-NMR Spectmm (DMSO-de) 6(ppm) : 3.88-4.06 (4H. m). 5.98 (1H. s). 6.08-6.11 
5 (1H. m), 6.59 (1H, d, J=5.2Hz), 6.78 (1H, s), 6.95 (1H, d, 3.6Hz), 7.07 (1H, d, 
J=3.6Hz). 7.20-7.30 (2H, m). 7.52 (1H, d. J=8.0Hz). 7.61 (1H, d. J=7.2Hz). 

Preparation Example 72. (5-Benzofuran-2-ylmethy1-thiophene)-methanol 

(Benzofuran-2-ylmethyl)-thiopliene-2-carbaldehyde (1.3g, 5.4mmol, 54.5%) 

10 was obtained as a brown oil from 

benzofuran-2-yl-(5-[1 ,3]dioxolan-2-yt-thiophen-2-yl)-methanol described in 
Preparation Example 71 (3.0g. 9.9mmol) according to an analogous method to 
Preparation Example 66, Using this oil (1.2g) according to an analogous method to 
Preparation Example 67, the title compound (900mg, 3.7mmol, 68.5%) was obtained 

15 as a brown oil. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.32 (2H, s), 4.55 (2H, d, J=5.6Hz). 5.36 (1H, 
t. J=5.6Hz), 6.67 (IH, s), 6.80 (1H, d. J=3.2Hz). 6.83 (1H. d, J=3.2Hz), 7.17-7.27 (2H, 
m). 7.50 (IH. d, J=8.0Hz). 7.56 (IH. d, J=7.2Hz). 

20 Preparation Example 73. l-Phenyl-IH-pyn-ole-S-carbaldehvde 

The title compound (1 .2, 7.0mmol, 70%) was obtained as a brown oil from 

2,5-dimethoxy-tetrahydrofuran-3-carbaldehyde (2.0g, 12.5mmol) and aniline (930mg. 

lOmmol) according to an analogous method to Preparation Example 57. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 6.67-6.70 (IH, m), 7.32-7.39 (IH, m). 
25 7.48-7.55 (3H. m). 7.65-7.70 (2H, m), 8.22-8.26 (1 H, m). 9.77 (1 H, s). 
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Preparation Example 74. C-(1>PhenvMH-pyrrol>3-vn-methvlamine 

The title compound (580mg, 3.37mmol. 48.1%) was obtained as a light green 
dl from l-phenyMH-pyn-ole-S-carbaldehyde described in Preparation Example 73 
5 (1 .2g, 7.0mmol) according to an analogous method to Preparation Example 59. 

^H-NMR Spectrum (DMSOde) 6(ppm) : 3.58 (2H. s), 6.19-6.22 (1H, m), 7.16-7.22 
(2H. m), 7.24-7.28 (1H, m), 7.38-7.44 (2H. m), 7.47-7.52 (2H, m), 

Preoaration Example 75. (3-PhenQxy-benzvh-carbam ic add phenyl ester 
10 To a solution of phenyl chloroformate (0.29mL, 2.3mmol) in tetrahydrofuran 

(lOmL) were added 3-phenoxybenzylamine described in Preparation Example 4 
(0.5g, 2.5mmol) and triethylamine (0.35mL. 2.5mmol) dropwise on an ice bath, and 
then, the solution was stirred at room temperature for 4 hours. The reaction solution 
was poured into brine, the solution was extracted with ethyl acetate and concentrated, 
15 and the title compound (0.7g, 2.2mmol. 88%) was obtained. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.24 (2H. d, J=6.0 Hz), 6,87-7.49 (14H. m). 
8.29 (1H, t, J=6.0 Hz). 

Preparation Example 76. 5-f2.4-Difluoro-phenoxvVfuran-2-carbaldehvde 
20 To a solution of 2,4-difluorophenol (6.54mL, 68.0mmol) in dimethylsulfoxide 

(70mL) was sodium hydride {4534mg, 68.0mmol, 60% in oil), which was then stin^ed 
for 40 minutes. 5-Nitro-2-furaldehyde (8000mg, 56.7mmol) was added to the 
reaction solution, and the solution was stirred at room temperature for 2 hours. 
Water was added to the reaction mixture, which was then extracts with ethyl acetate. 
25 The organic layer was washed with water and brine, dried over anhydrous 
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magnesium sulfate, and then, concentrated in vacuo. The resulting residue was 
purified by silica gel chromatography (hexane : ethyl acetate), and the title compound 
(4134mg, 18.44mmol, 33%) was obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 5.54 (1H. d. J=3.6Hz). 6,90-7.03 (2H, m), 7.21 
5 (1 H, d, J=3.6Hz), 7.24-7.31 (1 H. m), 9.40 (1 H, s). 

Preparation Example 77. C-f5-f2.4-Difluoro-Dhen Qxv^-furan-2-vl^methvlamine 

To a solution of 5-(2,4-dlfluoro-phenoxy)-furan-2-carbaldehyde (2060mg, 

9.19mmol) in 7N ammonia/methanol solution (lOOmL) was added Raney nickel 
10 (5.9g), and the mixture was stirred for 24 hours at room temperature under hydrogen 

atmosphere. The reaction mixture was filtered through Cellte pad, and the filtrate 

was concentrated in vacuo. The residue was purified by NH silica gel column 

chromatography (hexane : ethyl acefate), and the title compound (1814mg, 

88.06mmol, 87.7%) was obtained as a yellow oil. 
15 ^H-NMR Spectrum (DMSO-de) 6(ppm) :1.70 (2H. brs). 3.55 (2H. s). 5.55 (1H. d. 

J=3.2Hz), 6.13 (1H. d, J=3.2Hz), 7.05-7.22 (1H, m), 7.21-7.28(1H, m), 7.43-7.50(1 H. 

m). 

Preparation Example 78. 5-r2.5-Difluoro-phenoxvVfuran-2-carbaldehvde 
20 To a solution of 2,5-difluorophenol (3360mg, 25.83mmol) in 

N.N-dimethylfonnamide (GOmL) was sodium hydride (1032mg, 25.83mmol.60% in oil), 
which was then stirred for 1 hour. 5-Bromo-2-furaldehyde (3826mg, 21.52mmol) 
was added to the reaction solution, and the solution was stirred at 60°C for 12 hours. 
Water was added to the reaction mixture, which was then extracted with ethyl acetate. 
25 The organic layer was washed with water and brine, dried over anhydrous 
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magnesium sulfate, and then, concentrated in vacuo. The resulting residue was 
purified by silica gel chromatograpliy (fiexane-etfiyl acetate), and the title compound 
(1104mg, 4.92mmol, 22.9%) was obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 5.67 {1H, d, J=3.6Hz), 6.93-7.04 (2H. m). 
6 7.1 5-7.22(1 H. m). 7.24 (1H, d, J=3.6Hz). 9.43 (1H. s). 

Preparation Example 79. C-r5-f2.5-Difluoro-Dhenoxv>-furan-2-v l^-methvlamine 

The title compound (2353mg, lO.SOmmol, 97%) was obtained from 
5-(2.5-difluoro-phenoxy)-furan-2-carbaldehyde (2402mg, 11.65mmol) according to an 
10 analogous method to Preparation Example 77. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.72 (2H, brs). 3.56 (2H, s), 5.71 (1H, d. 
J=3.2Hz), 6.17 (1H. d, J=3.2Hz), 7.01-7.12 (2H. m). 7.41-7.50 (1H. m). 

Preparation Example 80. 2-Benzyloxv-thiophene 

15 To a solution of benzyl alcohol (3.45mL, 33.3mmol) in 1 ,2-dimethoxyethane 

(SOmL) was added n-butyl lithium (2.6M hexane solution, 13.5mL, 33.3mmol) 
dropwise, which was then stin-ed for 10 minutes. Copper(l) chloride (5210mg, 
49.45mmol) was added thereto, followed by stirring for 1 0 minutes on an ice bath, 
then, it was stirred for 2.5 hours at room temperature. 2-lodothiophene (4995mg, 

20 23.78mmol) and pyridine 320mL were further added, and the solution was stirred for 
13 hours under reflux. Ethyl acetate was added to the reaction mixture, which was 
sequentially washed with IN hydrochloric acid, an aqueous solution of sodium 
hydrogen sulfate and brine, dried over anhydrous magnesium sulfate, and then, 
concentrated in vacuo. The resulting residue was purified by silica gel 

25 chromatography (hexane-ethyi acetate), and the title compound (420mg. 2.21 mmol, 
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9.5%) was obtained. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 5.08 (2H. s), 6.28 (1H, dd, J=1.6. 4.0Hz). 6.57 
(1H, dd. J=1.6. 5.6Hz). 6.71 (1H. dd, J=4.0, 5.6Hz), 7.30-7.47 (5H, m). 

5 Preparation Example 81 . 5-Benzyloxy-thioDh ene-2-carbonitrile 

To a solution of 2-benzyloxy-thiophene (184mg, 0.967mmol) in diethyl ether 
(4mL) was added n-butyl lithium (2.47M hexane solution,0.47mU 1.16mmol) at -78°C 
under nitrogen atmosphere, then, the solution was stirred for 1 .5 hours on an ice bath. 
The solution was cooled again to -78X, N.N-dimethylformamide (487ijl, 4.84mmol) 

10 was added, and the solution was stirred for 45 minutes while warming to room 
temperature. An aqueous solution of saturated ammonium chloride was added to 
the reaction mixture, which was then extracted with ethyl acetate. The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate, then, filtered with 
silica gel, the filtrate was concentrated in vacuo, and 

15 5-benzyloxy-thiophene-2-carbaldehyde (1 71 mg) was obtained. 

The resulting 5-benzyloxy-thiophene-2-carbaldehyde (171 mg) was 
dissolved in N,N-dimethylfomiamide (4mL), pyridine {82|jl, 1.02mmol) and 
hydroxytamine hydrochloride (65mg, 0.94mmol) were added thereto, followed by 
stirring for 30 minutes at 60**C. then, cooled on an ice bath. 

20 l.l'-Carbonyldiimidazole (635mg, 3.92mmol) was added, the solution was warmed 
again to 60X and stirred for 35 minutes, triethylamine (272pl, 1.96mmol) was added, 
and the solution was further stirred for 30 minutes. The reaction mixture was cooled 
to room temperature, water was added, and the solution was extracted with ethyl 
acetate. The organic layer was sequentially washed with an aqueous solution of 

25 oxalic acid, an aqueous solution of saturated sodium bicarbonate and brine, dried 
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over anhydrous sodium sulfate, and then, concentrated in vacuo. The resulting 
residue was purified by silica gel chromatography (hexane-ethyl acetate), and the title 
compound (30mg, 0.14mmol, 14%) was obtained. 

^H-NMR Spectmm (CDCI3) 6(ppm) : 5.15 (2H. s). 6.28 (1H. d, J=4.0Hz), 7.32 (1H. d, 
5 J=4,0Hz). 7.38-7.48 (5H. m). 

Preparation Example 82. 2-f5-f3-nuoro-benzvh-furan-2-vl^f1.31dioxolane 

n-Butyl lithium (2.66M hexane solution,25.5mL, 67.88mmol) was added 
dropwise to a solution of 2-(1 ,3-dioxolan-2-yl)furan (8272mg, 59.03mmol) in 

10 tetrahydrofuran (ISOmL) that had been cooled to -78''C solution under nitrogen 
atmosphere, which was then stirred for 10 minutes. To this solution was added a 
solution of 3-fluorobenzyl bromide (14.50g, 76.73mmol) in tetrahydrofuran (60mL) 
dropwise, which was then stirred for 1 hour at -78°C, and for 1.25 hours at room 
temperature. An aqueous solution of saturated ammonium chloride was added to 

15 the reaction mixture, which was extracted with diethyl ether. The organic layer was 
washed with brine, dried over anhydrous sodium sulfate, and then, concentrated in 
vacuo. The obtained residue was purified by silica gel chromatography 
(hexane-ethyl acetate), and a mixture of the title compound and 
2-(1,3-dioxolane-2-yl)furan (8033mg), which is the starting material, was obtained. 

20 

Preparation Example 83. 5-r3-Fluoro-benzyn-furan-2-carbaldehvde 

To a solution of a mixture of 2-(5-(3-fluoro-benzyl)-furan-2-yl)-[1 ,3]dioxolane 
and 2-(1 ,3-dioxolan-2-yl)furan (8033mg) in methanol (80mL) was added an aqueous 
solution of oxalic acid (22g, llSmmol) (80mL), and the solution was stirred at room 
25 temperature for 1 hour. Water was added to the reaction mixture, which extracted 
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with dieth^ ether, the organic layer was sequentially washed with an aqueous 
solution of saturated sodium bicarbonate, water and brine, dried over anhydrous 
sodium sulfate, and then, concentrated in vacuo. The resulting residue was purified 
by silica gel chromatography (hexane-ethyl acetate), and ttie title compound (4084mg, 
5 20.0mmol, 34%) was obtained. 

'H-NMR Spectrum (CDCI3) 6(ppm) :4.07 (2H. s), 6.23 (1H. d. J=4.0Hz), 6.90-7.10 
(3H, m), 7.18 (1H, d. J=4.0Hz), 7.25-7.37 (1H, m), 9.56 (1H, s). 

Prer^aration Example 84. C-f5-r3-Fluoro-benzvl^-furan -2-vl^-methvlamine 
10 The title compound (4104mg, 20.0mmol. 100%) was obtained from 

5-(3-fluoro-benzyl)-furan-2-carbaldehyde (4084mg ,20.0mmol) according to an 
analogous method to Preparation Example 77. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.60 (2H, brs), 3.31 (2H. s), 3.93 (2H, s). 
5.97-6.11 (2H. m), 6.82-7.15 (3H, m), 7.20-7.41 (1H, m). 

15 

Preparation Example 85. 2-f3-ri.2.31 Triazoi-2-vl-DroD\riMsoind ol-1.3-dlone 

To a soluti(»i of 1H-1,2,3-triazole (2000mg, 28.96mmol) in 
N.N-dimethyifomnamide (60mL) was added sodium hydride (1159mg, 28.96mmol, 
60% in oil), which was stirred for 30 minutes. N-(3-Bromopropyl)phthalimide 

20 (7057mg, 26.32mmol) and potassium iodide (431 mg.2.63mmol) were added thereto, 
and the solution was stirred for 3 hours at 70°. Water was added to the reaction 
mixture, which was then extracted with ethyl acetate. The organic layer was 
washed with water and brine, dried over anhydrous magnesium sulfate, and then, 
concentrated in vacuo. The resulting residue was purified by silica gel 

25 chromatography (dichloromethane-ethyl acetate), and the title compound (3526mg, 
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13.75mmol, 47%) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.19-2.28 (2H, m), 3.65 (2H, t, J=6.8Hz). 
4.51 (2H. t, J=6.8Hz). 7.74 (2H. s), 7.80-7.89 (4H, m). 

5 Preparation Example 86. 341 .2.31 Triazol-2-vl-proDv1 amine 

To a mixture solution of 2-(3-[1 ,2.31triazol-2-yl-propyl)-isoindol-1 ,3-dione 
(1782mg, 6.95mmol) in metlianol-tetrahydrofuran (5:4, 27mL) was added hydrazine 
monohydrate (371 mL 7.65mmol)» and the solution was stin-ed for 5 days at room 
temperature. Methanol (8mL) was added thereto, followed by further stirring for 

10 3.25 hours under reflux. The reaction mixture was filtered, and the filtrate was 
concentrated. The resulting residue was dissolved in tetrahydrofuran, adsorbed 
onto NH silica gel, purified by NH silica gel chromatography (ethyl acetate-methanol), 
and the title compound (491 mg, 1.36mmol, 19.6%) was obtained. 
^H-NMR Spectrum (DMSO-de) 5(ppm) :1. 85-1 .93 (2H, m), 2.46-2.51 (2H, m). 

15 4.42-4.52 (2H. m), 7.75 (2H. s). 

Preparation Example 87. 3-Benzyl amino-benzonitrile 

3-Bromo-benzonltrile (500mg, 2.75mmol), benzylamine (360pl, 3.30mmol), 
2.2-bis(diphenylphosphino)-1 , 1 '-binaphthyl (8.6mg, 14pmol). 

20 tris(dibenzylideneacetone)dipalladium(0) (19mg, 2lMmol) and sodium fe/t-butoxide 
(370mg, 3.85mmol) were suspended in toluene (lOmL), and the mixture was stirred 
at 80''C for 22 hours under nitrogen atmosphere. The reaction mixture was filtered 
through Celite pad, then, the filtrate was evaporated in vacuo, the residue was 
purified by NH silica gel column chromatography (hexane : ethyl acetate = 15:1), 

25 and the title compound (331 mg, 1 .59mmol, 58%) was obtained as a pale yellow oil. 
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^H-NMR Spectrum (CDCI3) 5(ppm) : 4.33 (2H, m), 4.34 (1H, s). 6.79-6.83 (2H. m), 
6.97 (1H. dt, J=1.2. 7.7Hz), 7.22 (1H, t. J=8.1Hz). 7.29-7.39 (5H. m). 

Preparation Example 88. 4-Phenylami no-benzonitrile 
5 The title compound (460mg, 2.37mmol, 86%) was obtained as a white solid 

from 4-bromo-benzonitrile (SOOmg, 2.75mmoO and phenylamine (300pl, 3.30mmol) 
according to an analogous method to Preparation Example 87. 

'H-NMR Spectrum (CDCl3)5(ppm) : 6.04 (1H, s). 6.97 (2H. d, J=8.8Hz), 7.12 (1H. t. 
J=7.3Hz), 7.17 (2H. d, J=7.7Hz). 7.36 (2H. t, J=7.5Hz). 7.48 (2H. d, J=8.8Hz). 

10 

Preparation Example 89. 4-Benzvlamino-benzonltrile 

The title compound (472mg, 2.27mmol, 83%) was obtained as a pale yellow 
solid from 4-bromo-benzonitiile (SOOmg. 2.75mmol) and benzylamine (360pl, 
3.30mmol) according to an analogous method to Preparation Example 87. 
15 ^H-NMR Spectrum (CDCl3)5(ppm) : 4.38 (2H. d, J=5.5Hz), 4.58 (1H, s), 6.59 (2H, d. 
J=8.8Hz). 7.29-7.39 (5H, m), 7.42 (2H. d. J=8.8Hz). 

Preparation Example 90. 2-(3-Bromo-phenyl)-ri .31dioxolane 

3-Bromobenzaldehyde (4.00g, 21.6mmol), etiiane-1 ,2-diol (6.03mL, 

20 108mmol) and toluene-4-sulfonic acid monohydrate (186mg,1.08mmol) were 
dissolved in toluene (80mL), and the solution was stirred under reflux for 4 hours. 
An aqueous solution of saturated sodium bicarbonate was added to the reaction 
solution at O'C, which was tiien extracted with ethyl acetate, tiie organic layer was 
washed with brine, and the organic layer was dried over anhydrous magnesium 

25 sulfate. The solvent was evaporated in vacuo, the residue was purified by NH silica 
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gel column chromatography (hexane : ethyl acetate = 20 : 1). and the title compound 
(4.79g, 20.9mmol, 97%) was obtained as a colorless oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.02-4.05 (2H, m), 4.07-4.13 (2H, m), 5.79 (1H. 
s). 7.23-7.27 (1H. m). 7.40 (1H, d. J=7.7Hz). 7.49 (1H, dt. J=1.1. 7.1Hz), 7.64 (1H. s). 

5 

Preparation Example 91 . 2-f3-Phenylsulfanvl-r)henvh -f1 .Sldioxolane 

2-(3-Bromo-phenyl)-[1,3]dioxolane described in Preparation Example 90 
(515mg,2.25mmol) was dissolved in tetrahydrofuran (lOmL) under nitrogen 
atmosphere, n-butyl lithium (2.47M hexane solution, 1.64mL,4.05mmol) was added at 

10 -78°C, the solution was stirred for 15 minutes, then, diphenyldisulphide (540mg, 
2.48mmol) was added thereto, followed by stirring for 3 hours. The reaction solution 
was cooled to O^'C, water was added, the solution was extracted with ethyl acetate, 
the organic layer was washed with brine and dried over anhydrous magnesium 
sulfate. The solvent was evaporated in vacuo, the residue was purified by silica gel 

15 column chromatography (hexane : ethyl acetate = 20 : 1), and the title compound 
(402mg, 1.56mmol, 69%) was obtained as a coloriess oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.01-4.06 (2H, m), 4.09-4.14 (2H, m). 5.76 (1H, 
S). 7.22-7.39 (8H, m), 7.48 (1 H. s). 

20 Preparation Example 92. 3-Phenylsulfanvl-benzaldehvde 

2-(3-Phenylsulfanyl-phenyl)-[1 .SJdioxolane described in Preparation Example 
91 (396mg, 1.53mmol) was dissolved in a mixture solution of ethanol (5mL), water 
(5mL), tetrahydrofuran {5mL) and sulfuric acid (ImL), and the solution was stirred for 
2.5 hours under reflux. The reaction solution was cooled to 0°C. an aqueous 

25 solution of saturated sodium bicarbonate was added thereto, the solution was 
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extracted with ethyl acetate, the organic layer was washed with brine and dried over 
anhydrous magnesium sulfate. The solvent was evaporated in vacuo, the residue 
was purified by silica gel column chromatography (hexane : ethyl acetate = 20 : 1), 
and the title compound (323mg, 1.51mmol, 98%) was obtained as a colorless oil. 
5 ^H-NMR Spectmm (CDCI3) Q(ppm) : 7.31-7.39 (3H, m), 7.41-7.50 {3H, m). 7.52 (1H, 
d, J=7.9Hz), 7.71 (1H. d. J=7.3Hz), 7.76 (1H, s), 9.94 (1H. s). 

Preparation Example 93. (S-Phenylsutfanyl-phenyO-methanol 

3-Phenylsulfanyl-benzaldehyde described in Preparation Example 92 (321 mg, 
10 1.49mmol) was dissolved in ethanol (6mL), sodium borohydride (113mg. 2.98mmol) 

was added thereto at O^^C, followed by stirring at room temperature for 3 hours. 

Water was added to the reaction solution, which was then extracted with ethyl 

acetate, the organic layer was washed with brine and dried over anhydrous 

magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
15 by silica gel column chromatography (hexane : ethyl acetate = 5:1), and the title 

compound (220mg, 1.02mmol, 68%) was obtained as a coloriess oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.73 (2H. s), 4.66 (1H, s). 7.18-7.37 (9H. m). 

Preparation Example 94. 2-(3-Phenylsulfanyl-benzyn-isoindol-1.3-dione 
20 (3-Phenylsulfanyl-phenyl)-methanol described in Preparation Example 93 

(212mg, 0.980mmol). phthalimide (144mg, 0.980mmol). diethylazodicarboxylate 
(170mI, 1.08mmol) and triphenylphosphine (308mg. 1.18mmol) were dissolved in 
tetrahydrofuran (4mL). and the solution was stirred ovemight at room temperature. 
Water was added to the reaction solution, which was then extracted with ethyl 
25 acetate, the organic layer was washed with brine and dried over anhydrous 
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magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
by silica gel column chromatography (hexane : ethyl acetate = 10 : 1). and the title 
compound (124mg. 0.359mmol, 37%) was obtained as a solid. 
^H-NMR Spectmm (CDCI3) 6(ppm) : 4.80 (2H. s), 7.17-7.36 (9H. m), 7.73 (2H, dd, 
5 J=2.9, 5.3Hz), 7.86 (2H, dd, J=2.9, 5.3Hz). 

Preparation Example 95. 3-Phenvlsulfanvl-benzylamine 

2-(3-Phenylsutfanyl-benzyl)-isoindole-1 ,3-dione described in Preparation 
Example 94 (123mg, 0.356mmol) was dissolved in ethanol (3mL), hydrazine 

10 monohydrate (518mI, 10.7mmol) was added at OX, and the solution was stinred 
under reflux for 2 hours. Water was added to the reaction solution at 0°C, which 
was then extracted with ethyl acetate, the organic layer was washed with brine and 
dried over anhydrous magnesium sulfate. The solvent was evaporated in vacuo, 
the residue was purified by NH silica gel column chromatography (ethyl acetate), and 

15 the title compound (75mg. 0.35mmol, 98%) was obtained as a coloriess oil. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 3.83 (2H, s). 719-7.36 (9H. m). 

Preparation Example 96. 2-(4-Bromo-phenyl)-ri .31dioxolane 

4-Bromo-benzaldehyde (4.00g, 21 .6mmol), ethane-1 ,2-diol (6.03mU 

20 108mmol) and toluene-4-sulfonic acid monohydrate (186mg, 1.08mmol) were 
dissolved in toluene (80mL), and the solution was stirred under reflux for 4 hours. 
An aqueous solution of saturated sodium bicarbonate was added to the reaction 
solution at O^'C, which was then extracted with ethyl acetate, the organic layer was 
washed with brine, and the organic layer was dried over anhydrous magnesium 

25 sulfate. The solvent was evaporated in vacuo, the residue was purified by NH silica 
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gel column chromatography (hexane : ethyl acetate = 20 : 1), and the title compound 
(4.66g, 20.3mmol, 94%) was obtained as a colorless oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.01-4.05 (2H, m). 4.07-4.13 (2H, m). 5.77 (1H, 
S). 7.35 (2H. d, J=8.2Hz), 7.51 (2H, d. J=8.4Hz). 

5 

Preparation Example 97. 2-f4-Benzvlsulfanyl-Dhenvl>-f1 .31dioxolane 

The title compound (568mg, 2.09mmol, 48%) was obtained as a solid from 
2-(4-bromo-phenyl)-[1.3]dioxolane described In Preparation Example 96 (I.OOg, 
4.37mmol) and benzyl disulphide {1.1 8g, 4.81 mmol) according to an analogous 
10 method to Preparation Example 91 . 

^H-NMR Spectmm (CDCIs) 6(ppm) : 4.02-4.04 (2H. m), 4.10-4.13 (2H, m), 4.13 (2H. 
s). 5.76 (1H. s), 7.23-7.27 (1H, m). 7.28-7.32 (6H. m), 7.37 (2H, d, J=8.2Hz). 

Preparation Example 98. 4-Benzylsulfanyl-be n7aldehyde 
15 The title compound (462mg, 2.02mmol, 97%) was obtained as a white solid 

from 2-(4-benzyl sulfanyl-phenyl)-[1 ,3]dioxolane described in Preparation Example 97 
(568mg,2.09mmol) according to an analogous method to Preparation Example 92. 
^H-NMR Spectoim (CDCl3)6(ppm) : 4.24 (2H, s), 7.26-7.40 (7H. m), 7.75 (2H, d, 
J=8.6Hz), 9.92 (1H.S). 

20 

Preparation Example 99. (4-Benzylsulfanvl-Dhenyh-methanol 

The title compound (406mg, 1 .76mmol, 87%) was obtained as a white solid 
from 4-t>enzylsulfanyl-benzaldehyde described in Preparation Example 98 (462mg, 
2.02mmol) according to an analogous method to Preparation Example 93. 
25 ^H-NMR Spectrum (CDCI3) 5(ppm) : 4.11 (2H. s), 4.65 (2H. d. J=4.4Hz). 7.20-7.35 
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(8H, m). 7.37 (1H. d. J=4.4Hz). 

Preparation Example 1 00. 2-f4-Benzylsulfanvl-benzvlMsoi ndol-1 .3-dione 

The title compound (563mg. 1 .57mmol, 89%) was obtained as a white solid 
5 from (4-ben2ylsutfanyl)-methanol described in Preparation Example 99 (406mg, 
1.76mmol) according to an analogous method to Preparation Example 94. 
'H-NMR Spectrum (CDCI3) 6(ppm) : 4.09 (2H. s), 4.79 (2H. s), 7.20-7.35 (5H, m). 
7.24 (2H, d, J=8.2Hz), 7.32 (2H, d. J=8.1Hz). 7.71 (2H. dd. J=2.9, 5.3Hz). 7.84 (2H, 
dd. J=2.9. 5.3Hz). 

10 

Preparation Example 1 01 . A-Benzylsulfanyi-benzvlamine 

The title compound (260mg,1.13mmol,72%) was obtained as a white solid 
from 2-(4-benzylsulfanyl-benzyt)-isoindol-1 .3-dione described in Preparation Example 
100 (563mg,1.57mmol) according to an analogous method to Preparation Example 
15 95. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 3.83 (2H, s). 4.10 (2H. s). 7.20 (2H. d, J=8.6Hz), 
7.19-7.32 (7H, m). 

Preparation Example 102. (5-Phenvlaminomethvl-furan-2-yl)-methanol 
20 Acetic acid 5-formyl-furan-2-ylmethyl ester (2.00g, 11.9mmol), aniline 

(1.63mL, 17.9mmol) and triacetoxy sodium borohydride (5.04g, 23.8mmoi) were 
suspended in a mixture solution of tetrahydrofuran (40mL) and acetic acid (1 mL) at 
0"*C, and the mixture was stirred at room temperature for 7 hours. An aqueous 
solution of saturated sodium bicarbonate was added to the reaction solution at 0°C, 
25 which was then extracted with ethyl acetete and tetrahydrofuran, the organic layer 
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was washed with brine and dried over anhydrous magnesium sulfate- The solvent 
was evaporated in vacuo, the residue was purified by silica gel column 
chromatography (hexane : ethyl acetate =1:1), and a mixture of acetic acid 
5-phenyiaminomethyl-furan-2-ylmethyl ester and aniline {2.91 g) was obtained as a 
5 pale yellow oil. 

Then, the resulting mixture of acetic acid 
5-phenylaminomethyl-furan-2-ylmethyl ester and aniline (2.91 g) as well as potassium 
carbonate (3.28g .23.7mmol) were suspended in methanol (60mL). and the solution 
was stirred overnight at room temperature. The reaction solution was evaporated in 

10 vacuo, water and ethyl acetate were added to the residue, the organic layer was 
partitioned, washed with brine and dried over anhydrous magnesium sulfate. The 
solvent was evaporated in vacuo, the residue was purified by NH silica gel column 
chromatography (hexane : ethyl acetate = 1:1), and the title compound (1.99g, 
9.79mmoK 82%) was obtained as a colorless oil. 

15 ^H-NMR Spectrum (CDCI3) 6(ppm) : 4.04 (1H, brs), 4.31 (2H, s), 4.59 (2H, d, 
J=5.9H2), 6.19 (1H, d, J=3.1Hz), 6.23 (1H, d, J=3.1Hz), 6.68 (2H, d, J=7.5Hz), 6.75 
(1H, t, J=7.3Hz), 7.19 (2H. t, J=7.3Hz). 

Preparation Example 103. 2-f5-phenvlaminomethvl-furan-2-vlmethvlV 
20 isoindoM .3-dione 

The title compound (603mg. 1.81mmol, 23%) was obtained as a pale yellow 
solid from (5-phenylaminomethyl-furan-2-yl)-methanol described in Preparation 
Example 102 (1.58g, 7.77mmol) according to an analogous method to Preparation 
Example 94. 

25 ^H-NMR Spectrum (CDCI3) S(ppm) : 4.25 (2H, s). 4.82 (2H, s). 6.14 (1H. d. J=3.1Hz). 
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6.28 (1H. d. J=aiHz), 6.63 (2H. d, J=7.5H2). 6.70 (1H. t, J=7.3Hz). 7.14 (2H. t, 
J=7.3Hz), 7.72 (2H, dd, J=3.1,5.3Hz). 7.87 (2H. dd. J=3.1,5.3Hz). 

Preparation Example 104. (5-Aminomethyl-furan-2-ylmeth yl)-phenvl-amine 
5 The title compound {92mg, 0.46mmol, 60%) was obtained as a pale yellow oil 

from 2-(5-phenyfaminomethyl-furan-2-ylmethyl)-isoindol-1 ,3-dione described in 
Preparation Example 103 (251 mg, 0.755mmol) according to an analogous method to 
Preparation Example 95. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.79 (2H, s), 4.28 (2H, s). 6.06 (1H, d. J=3.1Hz). 
10 6.15 (1H, d, J=3.1Hz). 6.68 (2H. d, J=7.7Hz), 6.74 (1H, t. J=7.3Hz). 7.19 (2H. t. 
J=7.3Hz). 

Preparation Example 105. f2-f5-ri.31Dioxolan>2«vMuran-2-^vn-ethv»-Dhenvlamine 

5-[1 ,3]Dioxolan-2-yl-furan-2-carbaldehyde (2.03g, 1 2.1 mmol), 

15 trimethylsulfonium bromide (1.90g, 12.1mmol) and potassium hydroxide (779mg, 
13.9mmol) were suspended in acetonitrile (75mL), and the solution was stirred 
overnight at room temperature. Water was added to the reaction solution, which 
was then extracted with eth^ acetate, the organic layer was washed with brine and 
dried over anhydrous magnesium sulfate. The solvent was evaporated in vacuo, 

20 2-(5-oxiranyl-f uran-2-yl)-[1 ,3]dioxolane (2.25g) was obtained as a pale yellow oil. 

The resulting 2-(5-oxiranyl-furan-2-yl)-[1.3]dioxolane (2.25g) and silica gel 
(S.OOg) were suspended in ethyl acetate (40mL), and the solution was stirred for 6.5 
hours at room temperature. The reaction solution was filtered, then, the filtrate was 
evaporated in vacuo, and (5-[1,3]dioxoIan-2-yl-furan-2-yl)-acetaldehyde (1.57g) was 

25 obtained as a yellow oil. 
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Next, the resulting (5-[1,3]dioxolan-2-yl-furan-2-yl)-acetaldehyde (1.57g). 
aniline (0.94mL, lO.Smmol) and triacetoxy sodium tx)rohydride (3.76g, 17.2mmol) 
were suspended in a mixture solution of tetrahydrofuran (30mL) and acetic acid 
(1mL) at CC, and the mixture was stin-ed at room temperature for 19 hours. An 
5 aqueous solution of saturated sodium bicarbonate was added to the reaction mixture 
at CC, which was then extracted witti ethyl acetate, the organic layer was washed 
with brine and dried over anhydrous magnesium sulfate. The solvent was 
evaporated in vacuo, the residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 5:1), and the title compound (453mg, 1.75mmol, 14%) was 
10 obtained as a brown oil. 

^H-NMR Spectrum (CDCb) 6(ppm) : 2.95 (2H, t, J=6.8Hz), 3.43 (2H. t, J=6.8Hz). 
3.99-4.06 (2H, m), 4.10-4.15 (2H, m), 5.88 (1H, s). 6.06 (1H, d. J=3.3Hz), 6.37 (1H. d, 
J=3.1Hz), 6.62 (2H. dd, J=1.1, 8.6Hz). 6.71 (1H, tt. J=1.1, 7.3Hz). 7.18 (2H, dd, J=7.3. 
8.6Hz). 

15 

Preparation Example 106. 5-(2-Phenylamino-ethyl)-furan-2-carbaldehyde 

The title compound (314mg, 1.46mmol) was obtained as a light brown oil 
from (2-(5-[1,3]dioxolan-2-yl-furan-2-yl)-eth^)-phenylamine described in Preparation 
Example 105 (453mg, 1.75mmol) according to an analogous method to Preparation 
20 Example 44. 

^H-NMR Spectrum (CDCb) 6(ppm) : 3.05 (2H, t, J=6.8Hz), 3.53 (2H, t, J=6.8Hz). 6.33 
(1H. d. J=3.5Hz). 6.62 (2H, dd, J=1.1, 8.6Hz). 6.73 (1H, t, J=7.3Hz), 7.17-7.21 (3H, 
m). 9.55 (1H,s). 



25 Preparation Example 107. (2-(5-Aminomethyl-furan-2-yl)-ethyl)-phenylamine 
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The title compound (117mg,0.541mmol,78%) was oistained as a pale yellow 
oil from 5-(2-phenylamino-ethyl)-furan-2-carbaldehyde described in Preparation 
Example 106 (1 50mg,0.697mmol) according to an analogous method to Preparation 
Example 45. 

5 ^H-NMR Spectrum (CDCI3) 5(ppm) : 2.92 (2H, t. J=6.8Hz). 3.41 (2H, t. J=6.8Hz). 3.78 
(2H. s). 6.00 (1H. d. J=3.1Hz), 6.04 (1H, d, J=2.9Hz), 6.62 (2H. dd. J=1.1. 8.6Hz). 
6.71 (1 H, t, J=7.3Hz). 7.1 8 (2H. dd. J=7.3. 8.6Hz). 

Preparation Example 108. 2-r4-Bromo-thioDhen-2-vH-f1.31dioxoiane 
10 4-Bromo-thiophene-2-carbaldehyde (9.24g,48.4mmol), ethane-1,2-dlol 

(13.5mL,242mmol), toluene-4-sulfonic add monohydrate (416mg,2.42mmol) were 
dissolved in toluene (lOOmL), and the solution was stin-ed for 1.5 hours under reflux. 
An aqueous solution of saturated sodium bicarbonate was added to the reaction 
solution at OX, which was then extracted with ethyl acetate, the organic layer was 
15 washed with brine and dried over anhydrous magnesium sulfate. The solvent was 
evaporated in vacuo, the residue was purified by NH silica gel column 
chromatography (hexane : ethyl acetate = 20 : 1), and the title compound (11. 8g, 
quantitatively) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) Q(ppm) : 4.02-4.04 (2H, m), 4.09-4.11 (2H. m), 6.07 (1H. 
20 s). 7.08 (1 H. dd. J=0.73. 1 .5Hz). 7.22 (1 H. d. J=1 .5Hz). 

Preparation Method 109. 2-^4-Phenoxv-thiophen-2-yl>-ri.31dioxolane 

The title compound (5.40g, 21 .7mmol. 73%) was obtained as a pale yellow oil 
from 2-(4-bromo-thlophen-2-yl)-[1.3]dioxolane described in Preparation Example 108 
25 (6.96g, 29.6mmol) and phenol (6.60g, 71 .Ommol) according to an analogous method 
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to Preparation Example 33. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.00-4.04 (2H. m), 4.12-4.17 (2H. m). 6.04 (1H, 
S). 6.60 (1H. d, J=1.7H2). 6.94 (1H. d. J=1.7Hz). 7.04 (2H. dd. J=1.1. 8.6Hz). 7.09 
(1H, tt. J=1.1. 7.3Hz), 7.32 (2H. dd. J=7.3, 8.6H2). 

5 

Preparation Example 110. 4-Phenoxv-thiQDhene-2 -carbaldehvde 

The title compound (183mg, 0.896mmol, 44%) was obtained as a colorless 
oil from 2-(4-phenoxy-thiophen-2-yl)-[1 ,3]dioxolane described In Preparation Example 
109 (SOOmg, 2.01 mmol) according to an analogous method to Preparation Example 
10 34. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 7.04 (1H, dd. J=1.3. 1.6Hz). 7.07 (2H, dd. J=1.1. 
8.8Hz), 7.16 (1H. tt. J=1.1, 7.3Hz). 7.35 (2H, dd. J=7.3. 8.6Hz), 7.51 (1H. d, J=1.7Hz). 
9.84 (1H.S). 

15 Preparation Example 111. C-f4-Phenoxv-thiophen-2-vl^m ethvlamine 

The title compound (94mg. 0.458mmol, 51%) was obtained as a pale yellow 

dl from 4-phenoxy-thiophene-2-cart)aldehyde described in Preparation Example 110 

(183mg, 0.896mmol) according to an analogous method to Preparation Example 35. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 3.99 (2H. s). 6.46 (1H, d. J=1.7Hz). 6.69-6.70 
20 (1H, m). 7.05 (2H, dd, J=1.1, 7.7Hz), 7.09 (1H, t. J=7.5Hz), 7.33 (2H. dd. J=7.5. 

8.6Hz). 

Preparation Example 112. 5-Oxo-2.5-dihydro-isoxazole-4-carboxvlic acid ethvl ester 
2-Ethoxymethylene-maJonic add diethyl ester (5.00g, 23.1 mmol), 
25 hydroxylamine hydrochloride (4.01 g, 57.8mmol) and triethylamine (8.06mL, 
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57.8mmoO were dissolved In ethanol (lOOmL), the solution was stirred at room 
temperature for 17 hours, then, the solution was stirred for 4.5 hours under reflux. 
The reaction solution was cooled to room temperature, water was added, and 1N 
hydrochloric acid was added until a salt precipitated. The precipitated salt was 
5 collected by filtration, and a hydrochloride salt of the title compound (2.39g, 
15.2mmol, 66%) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) :1.19 (3H, t. J=7.1Hz). 4.08 (2H, q, J=7.1Hz), 4.90 
(1H, brs), 8.51 {1H, d, J=6.8Hz). 

10 Preparation Example 113. 5-Oxo-2-phenoxv thiocarbonyl-2.5-dihvd ro-isoxazole-4- 
carboxylic add ethyl ester 

5-Oxo-2,5-dihydro-isoxazole-4-carboxylic acid ethyl ester described in 
Preparation Example 112 (I.OOg, 5.17mmol), phenyl chlorothionofomiate (786mI, 
5.69mmol) and pyridine (919mI, 11.4mmol) were dissolved at 0"C in toluene (20mL), 

15 and the solution was stirred at room temperature for 17 hours under nitrogen 
atmosphere. Water was added to the reaction solution at C'C, which was tiien 
extracted with etiiyl acetate, and the organic layer was washed with brine. The 
solvent was evaporated in vacuo, the residue was purified by silica gel column 
chromatography (hexane : ethyl acetate = 1:1), and the titie compound (1.66g, 

20 5.66mmol, quantitatively) was obtained as a pale yellow solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) :1.39 (3H, t, J=7.1Hz). 4.39 (2H. q. J=7.1Hz), 7.16 
(2H. dd, J=1.3, 8.6Hz). 7.38 (1H, t, J=7.1Hz), 7.49 (2H. dd, J=7.1. 8.8Hz), 9.30 (1H. 
s). 

25 Preparation Example 114. 2-Phenoxv-thiazole-5-carboxvlic acid ethyl ester 
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5-Oxo-2-phenoxythlocarbonyl-2,5-dlhydro-isoxazole-4-carboxy1jc acid ethyl 
ester described in Preparation Example 113 (500mg, 2.01 mmol) was dissolved in 
acetone (500mL), and the solution was irradiated with light (300nm) for 30 minutes at 
room temperature. The reaction solution was evaporated in vacuo, the residue was 
5 purified by silica gel column chromatography (hexane : ethyl acetate = 2:1), and the 
title compound (384mg, 1 .54mmol. 90%) was obtained as a pale yellow oil. 
^H-NMR Spectrum (CDCI3) 6(ppm) :1.35 (3H, t, J=7.1Hz). 4.33 (2H, q. J=7.1Hz). 
7.26-7.35 (3H. m), 7.47 (2H, dd, J=7.5. 8.4Hz). 7.90 (1H, s). 

10 Preparation Example 115. f2-Phenoxy-thiazol-5 -vl^-methanol 

2-Phenoxy-thiazole-5-carboxylic acid ethyl ester described in Preparation 
Example 114 (384mg, 1.54mmol) was dissolved in tetrahydrofuran (5mL), and lithium 
aluminum hydride (292mg, 7.70mmol) was added at 0''C. The solution was stinred 
at room temperature for 1 hour, then, at OX, water (292mI). an aqueous solution of 

15 5N sodium hydroxide (292pl) and water (876mI) were sequentially added thereto. 
The reaction solution was filtered through Celite pad, then, the filtrate was 
evaporated in vacuo, the residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 1 : 4), and the title compound (270mg, 1 .30mmol, 85%) was 
obtained as a white solid. 

20 ^H-NMR Spectnjm (CDCI3) 6(ppm) : 4.73 (2H, d, J=5.9Hz), 7.13 (1H, s). 7.25-7.29 
(3H, m), 7.41-7.45 (2H, m). 

Preparation Example 116. 2-f2-Phenoxv-thiazol-5-vlmethvlMsoindol-1.3-dione 

The title compound (131mg, 0.389mmol, 30%) was obtained as a coloriess 
25 oil from (2-phenoxy-thiazole-5-yl)-methanol described in Preparation Example 115 
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(270mg,1.30mmol) according to an analogous method to Preparation Example 94. 
^H-NMR Spectrum {CDCI3) 6(ppm) : 4.89 (2H. s), 7.21-7.28 (4H. m), 7.40 (2H. t. 
J=8.0Hz). 7.73 (2H. dd. J=3.1,5.3Hz), 7.86 (2H. dd. J=2.9. 5.5Hz). 

5 Preparation Example 117. C-r2-Phenoxv-thiazQl-5-vn-methvlamine 

The title compound (63mg. 0.31 mmol, 78%) was obtained as a colorless oil 
from 2-(2-phenoxy-thiazol-5-ylmethyl)-isoindol-1,3-dione described in Preparation 
Example 116 (131mg, 0.389mmol) according to an analogous method to Preparation 
Example 95. 

10 ^H-NMR Spech-um (CDCI3) 6(ppm) : 3.95 (2H. s), 7.03 (1H, t. J=1.1Hz). 7.25-7.28 
(3H, m), 7.39-7.43 (2H, m). 

Preparation Example 118. 4-Benzvloxv-2-fluoro-benzonitrile 

To a solution of 4-hydroxy-2-fluoro-benzonitrile (I.Og, 7.3mmol) in 

15 N,N-dimethylformamlde (15mL) was added potassium carbonate (2.0g, 15mmol) and 
benzyl bromide (0.87mL, 7.3mmol), and the solution was stin-ed at room temperature 
for 5 hours. Water and ethyl acetate were added to the reaction solution, which was 
then extracted, washed with brine, then, the solvent was evaporated in vacuo. The 
residue was purified by silica gel column chromatography (hexane : ethyl acetate = 

20 5:1), and the titie compound (1 .5g, 6.7mmol, 92%) was obtained as a whKe solid. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 6.11 (2H, s), 6.78 (1H, dd, J=2.4, 11.0Hz). 6.83 
(1H, ddd, J=0.6, 2.4, 8.8Hz). 7.37-7.43 (5H, m), 7.52 (1H. dd, J=7.5, 8.6Hz). 



25 



Preparation Example 119. 4-f1.3]Dioxolane-2-yl-benzonitrile 

4-Formyl-benzonitrile (3.00g, 22.9mmol), etiiane-1 ,2-diol (6.38mL, llSmmol) 
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and toluen©-4-sulfonic acid monohydrate (197nng, I.ISmmol) were dissolved in 
toluene (60mL), and the solution was stirred under reflux for 10 hours. An aqueous 
solution of saturated sodium bicarbonate was added to the reaction solution at 0°C, 
which was then extracted with ethyl acetate, the organic layer was washed with brine. 
5 and the organic layer was dried over anhydrous magnesiun* sulfate. The solvent 
was evaporated in vacuo, the residue was purified by NH silica gel column 
chromatography (hexane : ethyl acetate = 10 : 1), and the title compound (3.78g, 
21 .6mmol, 94%) was obtained as a white solid. 

^H-NMR Spectmm (CDCI3) 6(ppm) : 4.04-4.13 (4H, m), 5.85 (1H, s), 7.59 (2H, d, 
10 J=8.1H2),7.68(2H. d, J=8.4Hz). 

Preparation Example 120. 4-f1.31Dioxolan-2-yl-benzvlamine 

4-[1.3]Dioxolan-2-yl-benzonitrile described in Preparation Example 119 
(3.78g,21.6mmol) was dissolved in tetrahydrofuran (76mL), lithium aluminum hydride 

15 (4.09g,108mmol) was added at OX, and the solution was stirred overnight at room 
temperature. Water (4.09mL), an aqueous solution of 5N sodium hydroxide 
(4.09mL) and water (12.3mL) were sequentially added to the reaction solution. The 
reaction solution was filtered through Celite pad, then, the filtrate was evaporated in 
vacuo, and the title compound (3.92g, quantitatively) was obtained as a pale yellow 

20 oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.89 (2H, s), 4.03-4.16 (4H. m), 5.81 (1H, s). 
7.34 (2H, d. J=7.9Hz), 7.46 (2H, d, J=8.1Hz). 



25 



Preparation Example 121. 5-f3-Chloro-phenoxv^thioDhene-2-carb>onitrile 

5-Nitro-thiophene-2-carbonitrile (5.00g, 32.5mmol), 3-chloro-phenol (6.90mL, 
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65.0mmol) and potassium carbonate (13.4g, 97.5mmol) were suspended in 
dimethylsulfoxide (50mL), and the mixture was stirred at BO'C for 4 hours. Water 
was added to the reaction mixture at CC, which was then extracted with ethyl 
acetate, the organic layer was washed with water twice, and further washed with 
5 brine. The organic layer was dried over anhydrous magnesium sulfate. The 
solvent was evaporated in vacuo, the residue was purified by NH silica gel silica gel 
column chromatography (hexane : ethyl acetate = 20 : 1), and the title compound 
(5.56g, 23.6mmol, 73%) was obtained as a pale yellow oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 6.49 (1H. d. J=4.2Hz). 7.04 (1H. ddd, J=0.92, 
10 2.4. 8.2Hz), 7.15 (1H, t. J=2.2Hz), 7.22 (1H, ddd, J=0.92, 2.0, 8.1Hz), 7.33 (1H. t, 
J=8.2Hz), 7.4 (1H. d, J=4.2Hz). 

Preparation Examole 122. 2-f5-f2-Ruoro-benzvl^-thioDhen-2-vh-ri.31dioxolane 

The title compound (4.33g, 16.4mmol, 54%) was obtained as a pale yellow oil 
15 from 2-(5-bromo-thiophen-2-yl)-[1,3]dioxolane (8.00g, 30.4mmol) and 1-bromo 
methyl-2-fluoro-benzene (4.48mL, 36.5mmol) according to an analogous method to 
Preparation Example 36. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 3.97-4.03 (2H. m), 4.06-4.13 (2H. m), 4.14 (2H, 
s), 6.01 (1H, s), 6.71 (1H, d, J=3.7Hz), 6.98 (1H, d, J=3.9Hz), 7.01-7.08 (2H, m), 
20 7.19-7.23 (2H, m). 

Preparation Example 123. 5-(2-Ruoro-benzvn-thiophene-2-carbaidehvde 

2-(5-(2-FIuoro-benzyl)-thiophen-2-yl)-[1 ,3]dioxolane described in Preparation 
Example 122 (4.33g, 16.4mmol) was dissolved in a mixture solvent of methanol 
25 (40mL) and water (lOmL), IN hydrochloric acid (20mL) was added thereto, followed 
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by stirring at room temperature for 1 hour. An aqueous solution of saturated sodium 
bicarbonate was added to the reaction solution at 0°C, which was then extracted with 
ethyl acetate, the organic layer was washed with brine and dried over anhydrous 
magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
5 by silica gel column chromatography (hexane : ethyl acetate =10:1), and the title 
compound (3.54g, 16.1mmol, 98%) was obtained as a light yellow oil. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.22 (2H, s), 6.94 (1H. d, J=3.8Hz). 7.05-7.13 
(2H. m), 7.21-7.28 (2H, m), 7.60 (1H, d. J=3.8Hz), 9.81 (1H. s). 



10 Preparation Example 124. f5-r2-fluorQ-benzvn-thiQDhene-2-v h-methanol 

5-(2-Ruoro-benzyl)-thiophene-2-carbaldehyde described in Preparation 
Example 123 (2.81 g, 12.7mmol) was dissolved in ethanol {40mL), sodium 
borohydride (964mg. 25.4mmol) was added at 0^*0. and the solution was stinted at 
room temperature for 1 hour. Water was added to tiie reaction solution at 0°C. 

15 which was then extracted with ethyl acetate, the organic layer was washed with brine 
and dried over anhydrous magnesium sulfate. The solvent was evaporated in 
vacuo, the residue was purified by silica gel column chromatography (hexane : ethyl 
acetate = 5 : 1), and the title compound (2.10g. 9.45mmol» 74%) was obtained as a 
colorless oil. 

20 ^H-NMR Spectrum (CDCI3) 6(ppm) : 4.14 (2H. s). 4.73 (2H. s), 6.69 (1H. d. J=3.5Hz). 
6.82 (1H. d. J=3.7Hz). 7.02-7.10 (2H. m), 7.19-7.26 (2H, m). 



Preoaration Example 1 25. 2-r5-f2-fluoro-benzvn-thioDhen-2-vlmethvn- 
isoindol-1.3-dione 

25 The title compound (1 .49g, 4.24mmol, 45%) was obtained as a pale yellow 
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solid from (5-(2-fluoro-benzyl)-thiophen-2-yl)-methanol described in Preparation 
Example 124 (2.10g, 9.44mmol) according to an analogous method to Preparation 
Example 94. 

'H-NMR Spectrum (CDCI3) 6(ppm) : 4.08 (2H. s), 4.92 (2H. s). 6.63 (1H. d, J=3.5Hz). 
5 6.94 (1H, d. J=3.5Hz), 6.99-7.08 (2H. m), 7.12-7.23 (2H, m), 7.70 (2H, dd. 
J=3.1 .5.5Hz), 7.84 (2H, dd. J=3.1 ,5.5Hz). 

Preoaration Examoie 126. C-r5-(2-Fluoro-benzvlUhioDhen-2-vlV methvlamine 

The title compound (901 mg, 4.07mmol, 96%) was obtained as a pale yellow 
10 oil from 2-(5-(2-fluoro-benzyl)-thiophen-2-ylmethyl)-isoindol-1,3-dione described in 
Preparation Example 125 (1.49g, 4.24mmol) according to an analogous method to 
Preparation Example 95. 

'H-NMR Spectrum (CDCI3) 6(ppm) : 3.95 (2H, s), 4.12 (2H, s). 6.65 (1H, d. J=3.5Hz). 
6.71 (1H. d, J=3.5Hz). 7.01-7.09 (2H, m). 7.18-7.25 (2H, m). 

15 

Preparation Example 127. (5-Bromo-4-phenoxv-thiQDhen-2-v l^methanol 

2-(4-Phenoxy-thiophen-2-yl)-[1 ,3]dioxolane described in Preparation Example 
109 (4.88g,19.7mmol) and N-bromosucdnimide (3.85g,21 .7mmol) were dissolved in 
tetrahydrofuran (lOOmL), and the solution was stirred for 4.5 hours at room 

20 temperature. An aqueous solution of saturated sodium bicarbonate was added to the 
reaction solution at 0°C, which was then extracted with ethyl acetate, the organic 
layer was washed with brine and dried over anhydrous magnesium sulfate. The 
solvent was evaporated in vacuo, and the residue was silica gel-filtered to obtain 
2-(5-bromo-4-phenoxy-thiophen-2-yl)-[1,3ldioxolane (5.48g) as a pale yellow oil. 

25 Then, 5-bromo-4-phenoxy-thiophene-2-carbaldehyde (3.11 g) was obtained 
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as a colorless oil from 2-(5-bromo-4-phenoxy-thiophen-2-yl)-[1.31dioxolane (5.48g) 
according to an analogous method to Preparation Example 34. 

Then, the title compound (2.76g. 9.68mmol. 88%) was obtained as a 
colorless oil from 5-bromo-4-phenoxy-thiophene-2-carbaldehyde (3.11g,11.0mmol) 
5 according to an analogous method to Preparation Example 93. 

^H-NMR Spectrum (CDCb) 5(ppm) : 4.70 (2H, s), 6.62 (1H. s). 6.98 (2H, dd, J=1.1, 
8.8Hz), 7.09 (1H, tt, J=1.1. 7.5Hz). 7.29-7.34 {2H. m). 

Preoaration Example 128. 2-f5-Bromo-4-Dhenoxy-thioDhen-2-vlmethvll- 
10 isoindol-1,3-dlone 

The title compound (2.66g, 6.42mmol, 68%) was obtained as a white solid 
from (5-bromo-4-phenoxy-thiophen-2-yl)-methanol described in Preparation Example 
127 (2.71 g, 9,50mmol) according to an analogous method to Preparation Example 
94. 

15 ^H-NMR Specfrum (CDCI3) 6(ppm) : 4.86 (2H, s), 6.76 (1H. s). 6.95 (2H, dd, J=1.1, 
8.8Hz), 7.08 (1H. t. J=7.5Hz), 7.30 (2H. dd, J=7.3, 8.8Hz). 7.70-7.76 (2H. m), 
7.83-7.88 (2H, m). 

Preparation Example 129. 0(5-Bromo-4-Dhenoxy-thiophen-2-vl)-methylamine 
20 The title compound (1.62g, 5.70mmol, 89%) was obtained as a colorless oil 

from 2-(5-bromo-4-phenoxy-ttiiophen-2-ylmethyl)-isoindole-1 ,3-diene described in 
Preparation Example 1 28 (2.66g, 6.42mmol) according to an analogous method to 
Preparation Example 95. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.94 (2H, s). 6.53 (1H. t, J=1.1Hz). 6.97 (2H. dd. 
25 J=1 .1 . 8.6Hz), 7.08 (1 H, tt. J=1 .1 , 7.5Hz). 7.31 (2H, dd, J=7.5, 8.8Hz). 
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Preparation Example 130. 3-Aminomethylphenol 

The title compound (2.9g, 24mmol, 97%) was obtained as a white solid from 
3-hydroxybenzaldehyde (3.0g, 24mmol) according to an analogous method to 
5 Preparation Example 38. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.60 (2H, s), 6.55 (1H, d. J=7.5H2). 6.68-6.70 
(2H,m), 7.03-7.07 (IH.m). 

Preparation Example 131. 1-Quinolin-6-vi-ethanone 

10 6-Bromoquinoline (4.4g, 21.3mmol). 1-ethoxyvinyl (tri-n-butyl)tin (lOg, 

27.69mmol) and dichlorobis(triphenylphosphine)palladium(ll) (1.2g, 1,7 mmol) were 
dissolved in toluene (120mL) under nitrogen atmosphere, and the solution was 
stinred at SO^'C for 7 hours. At room temperature, 5M hydrochloric add (30mL) and 
tetrahydrofuran (150 mL) were added to the reaction solution, which was then stirred 

15 for 15 hours. The reaction solution was poured into an aqueous solution of 
saturated sodium bicarbonate containing finely ground ice (200mL), the solution was 
adjusted to pH 8-9, and filtered through Celite pad. The filtrate was extracted with 
ethyl acetate twice, washed with brine twice, dried over anhydrous magnesium 
sulfate, and then, filtered. The organic layer was evaporated in vacuo, then, residue 

20 of reddish brown oil (16.8g) was obtained. Ethyl acetate (20mL) was added thereto, 
which was dissolved, then, silica gel(80mL) was added, the solvent was evaporated 
in vacuo for adsorption, purification was carried out by silica gel column 
chromatography (hexane : ethyl acetate = 95 : 5, then hexane : etiiyl acetate = 60 : 
40), and a yellow solid (4.16 g) was obtained. This yellow solid was dissolved in 

25 ethyl acetate (lOOmL), then, the solution was extracted with 1M hydrochloric acid (70, 
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50mL) twice, the aqueous layer was adjusted to pH 8 with sodium bicarbonate, then, 
the solution was extracted with ethyl acetate twice. The organic layer was washed 
with brine, dried over anhydrous magnesium sulfate, then, filtered, organic layer was 
evaporated in vacuo, then, the title compound (2.98g, 17.4mmol, 77%) was obtained 
5 as a yellow solid. 

^H-NMR Spectrum (Acetone-de) 6(ppm) : 2.73 (3H, s), 7.07 (1H, dd. J=8.4, 4.4 Hz). 
8.11 (1H, d, J=9.2 Hz), 8.27 (1H. dd, J=8.8. 2.0 Hz). 8.50-8.53 (1H, m), 8.70 (1H, m), 
9.02 (1H, m). 

10 Preparation Example 132. 4-Benzyloxy-3-methoxymetfio)cy-benzonitrile 

To a solution of 3,4-dihydroxy-benzonitrile (1.36g, lOmmol) and potassium 
te/t*butoxide (1.5g. 13mmol) in dimethylsulfoxide (15mL) was added benzyl chloride 
(1.5mL, 13mmoi) under nitrogen atmosphere at room temperature, and the solution 
was stirred for 24 hours. Silica gel (lOOmL) was added portionwise to the reaction 

15 solution for adsorption, a pale yellow oil of 4-benzyloxy-3-hydroxy-benzonitrile (2.38g) 
was obtained by silica gel column chromatography (hexane : ethyl acetate = 7:3), in 
addition, this was purified by NH silica gel column chromatography (hexane : ethyl 
acetate = 1 : 1, then ethyl acetate, then ethyl acetate : methanol = 90 : 10, then 85 : 
15), and 4-benzyloxy-3-hydroxy-benzonitrile (0.588g, 2.61 mmol, 24.8%) was 

20 obtained as a pale yellow solid. 

To a solution of the resulting 4-benzyloxy-3-hydroxy-benzonitrile (300mg, 
1.33mmol) and potassium ferf-butoxide (300mg, 2.66mmol) in dimethylsulfoxide 
(4mL) was added chloromethyl methyl ether (0.204mL, 2.66mmol) portionwise under 
nitrogen atmosphere stirring on an ice bath, and the solution was stirred for 2 days. 

25 NH silica gel (25mL) was added to the reaction solution, purification was carried out 
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by NH silica gel column chromatography (hexane : ethyl acetate = 7:3) then silica 
gel column chromatography (hexane : ethyl acetate = 7:3). and the title compound 
(306mg. 0.829mmol, 85.3%) was obtained as a pale yellow solid. 
^H-NMR Spectrum (Acetone-de) 6(ppm) :3.46(3H, s), 5.26(2H. s). 5.27{2H,s), 
5 7.26(1 H, d, J=8.4 Hz), 7.36-7.44(4H, m), 7.45(1 H. d, J=2.4 Hz). 7.50-7.53(2H. m). 

Preparation Example 133. 3-r3-Methvl-2-butenvloxv ^-benzonitrile 

3-Hydroxybenzonitrile (1.1 9g, lOmmoO and 4-bromo-2-methyl-2-butene 
(1.66g, lOmmol) were dissolved in N.N-dimethylformamide (5mL), potassium 

10 carbonate (1.66g, 12mmol) was added, and the solution was stirred at room 
temperature for 2 hours. Water (50mL) was added to the reaction solution, which 
was then extracted with ethyl acetate (50mL). The extract was washed, then, dried 
over anhydrous magnesium sulfate, and the solvent was evaporated in vacuo. The 
residue was purified by silica gel column chromatography (hexane : ethyl acetate = 

15 95 : 5), and the title compound (1.71g, lOmmol, 99.4%) was obtained as a colorless 
oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) :1.73(3H, s). 1.78(3H. s). 4.51(2H, d, J=6.8Hz), 
5.48(1 H, t, J=6.8Hz), 7.13(1 H, dd. J=2.4, 8.4Hz), 7.15(1H, d, J=2.4Hz), 7.23(1 H, d, 
J=8.4Hz). 7.28(1 H, t, J=8.4Hz). 

20 

Preparation Example 134. 3-r3-Methvl-2-butenvloxv^benzvlamine 

3-(3-Methyl-2-butenyloxy)-benzonitrile described in Preparation Example 133 
(1 .71 g, lOmmol) was dissolved in tetrahydrofuran (20mL), lithium aluminum hydride 
(0.57g,15mmol) was added under stirring at room temperature, the solution was 
25 heated to 70''C, then stirring continued for 2 hours. The reaction solution was 
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cooled on an ice bath, then, water (0.6mL), an aqueous solution of 15% sodium 
hydroxide (0.6mL) and water (1.8mL) were added in this order, frien. the solid was 
filtered, and washed with tetrahydrofuran (20mL). The filtrate and the washings 
were combined, and dried over anhydrous sodium sulfate. The solvent was 
5 evaporated in vacuo, and the title compound (1 .50g, 8.52mmol, 85.2%) was obteiined 
as a colorless oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) :1.73(3H, s), 1.78(3H, s), 4.51(2H. d, J=6.8Hz), 
4.68(2H, d, J=5.6Hz), 5.48(1 H, t, J=6.8Hz), 6.77(1 H, dd, J=2.4, 8.4Hz), 6.83(1 H, d, 
J=2.4Hz), 6.87(1 H, s). 7.23(1 H. t, J=8.4Hz). 

10 

Preparation Example 135. f3-Cyanobenzvl)phosphonic acid diethyl ester 

3-Cyanobenzyl bromide (9.8g,50mmol) and triethylphosphite (9.97g, 
eommol) were stin-ed at 140*^0 for 3 hours. The resulting residue was evaporated, 
the distillate which has 145**C/1mmHg was collected, and the title compound (lOg, 
15 39.5mmol, 79.1%) was obtained as a colorless oil. 

Preparation Example 136. 3-(2-Methylpropenyl) benzonitrile 

Sodium hydride (0.40g, lOmmol, 60% in oil) was suspended in 
tetrahydrofuran (5mL), (3-cyanobenzyl)phosphonic acid diethyl ester obtained in 

20 Preparation Example 135 (2.53g, lOmmol) was added dropwise under stirring at 
room temperature. After stirring for 1 hour at eo^'C, the solution was allowed to 
room temperature, acetone (0.92g, 20mmol) was added dropwise, and the solution 
was further stirred for 30 minutes at room temperature. Water (lOOmL) was added 
to the reaction solution, which was then extracted with ethyl acetate (50mL). The 

25 organic layer was washed with water, then, dried over anhydrous magnesium sulfate, 
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and the solvent was evaporated in vacuo. The residue was purified by silica gel 
column chromatography (hexane : ethyl acetate = 97 : 3). and the title compound 
(0.44g, 2.80mmol, 28%) was obtained as a colorless oil. 

^H-NMR Spectrum (CDCb) 6(ppm) :1.85(3H. s), 1.93(3H. s), 6.23(1 H. s). 
5 7.40-7.50(4H, m). 

Preparation Example 137. f3>f2-MethvlDroDenvll-benzvlamine> 

3-(2-Methylpropenyl)benzonitrile described in Preparation Example 136 
(0.44g, 2.8mmol) was dissolved in tetrahydrofuran (5mL), lithium aluminum hydride 

10 {0.16g,4.2mmol) was added under stirring at room temperature, the solution was 
heated to 70X, followed by stirring for 2 hours. The reaction solution was cooled 
on an ice batii, then, water (0.16mL), an aqueous solution of 15% sodium hydroxide 
(0.1 6mL) and water (0.48mL) were sequentially added, then, the solid was filtered, 
and washed with tetrahydrofuran (lOmL). The filtrate and the washings were 

15 combined, and dried over anhydrous sodium sulfate. The solvent was evaporated 
in vacuo, and the title compound (0.40g, 2.48mmol, 88.7%) was obtained as a 
colorless oil. 

'H-NMR Spectrum (CDCb) 5(ppm) :1.87(3H, s). 1.90(3H. s). 3.85(2H. s). 6.27(1 H, s), 
7.11-7.28(4H. m). 

20 

Preoaration Example 138. 3-Cyclopentvlvdenemethylbenzonitrile 

Potassium fe/f-butoxide (1.12g,10mmol) was suspended in 
N,N-dimethylformamide (lOmL). and (3-cyanoben2yl)phosphonic acid diethyl ester 
(2.53g,10mmol) was added dropwise under stirring at room temperature. The 
25 solution was stirred at room temperature for 1 hour, then, cyclopentanone 
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(0.84g,10mmol) was added, and the solution was stinted at room temperature for 2 
hours. Water (lOOmL) was added to the reaction solution, which was then extracted 
with ethyl acetate (50mL). The organic layer was washed with water, then, dried 
over anhydrous magnesium sulfate, and the solvent was evaporated in vacuo. The 
5 residue was purified by silica gel column chromatography (hexane : ethyl acetate = 
97 : 3), and the title compound (1.32g, 7.21 mol, 72.3%) was obtained as a colorless 
oil. 

^H-NMR Spectrum (CDCI3) 5(ppm) :1.65-1.79(4H, m), 2.47-2.58(4H, m). 6.33(1 H, s). 
7.40-7.57(4H, m). 

10 

Preparation Example 139. S-Cydopentylydenemethyl-benzylamine 

3-Cyclopentylydenemethylbenzonitrile described in Preparation Example 138 
(1.32g. 7.21 mmol) was dissolved in tetrahydrofuran (lOmL), lithium aluminum hydride 
(0.41 g, lO.Smmol) was added under stining at room temperature, the solution was 

15 heated to 70*^0, followed by stirring for 2 hours. The reaction solution was cooled 
on an ice bath, then, water (0.41 mL), an aqueous solution of 15% sodium hydroxide 
(0.41 mL) and water (1.23mL) were sequentially added, then, the solid was filtered, 
and washed witii tetrahydrofuran (20mL). The filtrate and the washings were 
combined, and dried over anhydrous sodium sulfate. The solvent was evaporated 

20 in vacuo, and the title compound (1.30g, 6.95mmol, 96.4%) was obtained as a 
coloriess oil. 



Preparation Example 140. f5-Bromothiophen-2'ynmethanol 

5-Bromo-2-thiophene carboxy aldehyde (25g, 131 mmol) was dissolved in a 
25 mixture solvent of ethanol-tetrahydrofuran (1:1) (200mL), sodium borohydride (1.86g, 
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49mmol) was added in small amounts under ice-cold stining, and stirring continued 
for 30 minutes. An aqueous solution of saturated ammonium chloride (20mL) was 
added to the reaction solution, which was then stirred for 30 minutes. The reaction 
solution was extracted with ethyl acetate (lOOmL), washed with water, dried over 
5 anhydrous magnesium sulfate, then, the solvent was evaporated in vacuo. The 
residue was purified by silica gel column chromatography (hexane : ethyl acetate = 
90 : 10), and the title compound (6.7g, 34.7mmol, 26.5%) was obtained as a 
coloriess oil. 

10 Preparation Example 1 41 . 2-Bromo-5-chloromethvlthiophene 

(5-Bromothiophen-2-yl)methanol described in Preparation Example 140 
(6.7g.34.7mmol) was dissolved in diethyl ether (40mL), 10mL of concentrated 
hydrochloric acid was added thereto, and the solution was vigorously stirred at room 
temperature for 8 hours. An ice water (200mL) was added to the reaction solution, 

15 an aqueous solution of sodium bicarbonate was further added for neutralization, then, 
the solution was extracted with ethyl acetate (lOOmL). The organic layer was 
washed with water, dried over anhydrous magnesium sulfate, then, the solvent was 
evaporated in vacuo, and the title compound (7.3g, 34.5mmol, 99.4%) was obtained 
as a coloriess oil. 

20 

Preparation Examole 142. r5-Bromothiophen-2-vlrTiethyl)phosphonic acid diethvl 
ester 

2-Bromo-5-chloromethylthiophene described in Preparation Example 141 
(7.3g. 34.5mmol) and triethylphosphite (6.35g. 38.2mmol) were stirred at 140X for 3 
25 hours. The resulting residue was purified by silica gel column chromatography 
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(hexane : ethyl acetate = 50 : 50), and the title compound (8.82g, 31.2mmol. 90.3%) 
was obtained as a reddish brown oil. 

'H-NMR Spectrum (CDCI3) 6(ppm) :1.27-1.36(6H. m). 3.25(2H, d. J=24H2), 
4.05-4.1 6(4H, m), 6.72(1 H, d, J=3.6Hz). 6.92(1 H. d, J=3.6Hz). 

5 

Preparation Example 143. 2-Bromo-5-f2-methylDro penyh-thiQDhene 

(5-Bromothiophen-2-ylmethyl)phosphonic acid diethyl ester described in 
Preparation Example 142 (3.1 3g, lOmmol) was dissolved in tetrahydrofuran (20mL), 
sodium hydride (0.40g, lOmmol, 60% in oil) was added to this solution under stirring 

10 at room temperature. The solution was stirred for 30 minutes at 60**C, then, acetone 
(1g, 17.2mmol) was added, and the solution was further stinted for 30 minutes. 
Water (lOOmL) was added to the reaction solution, which was then extracted with 
hexane (50mL), the organic layer was washed with water, dried over anhydrous 
magnesium sulfate, then, the solvent was evaporated in vacuo. The residue was 

15 purified by silica gel column chromatography (hexauie). and the title compound (60mg, 
0.27mmol, 2.7%) was obtained as a coloriess oil. 

'H-NMR Spectrum (CDCI3) 6(ppm) :1.90(3H. s). 1.93(3H. s). 6.27(1H. s), 6.62(1H. d. 
J=3.6Hz). 6.93(1 H, d. J=3.6Hz). 

20 Preparation Example 144. 5-(2-MethvlDroDenyl)-thioDhene-2-carbonitrile 

2-Bromo-5-(2-methylpropenyl)-thiophene described in Preparation Example 
143 (60mg,0.27mmol) was dissolved in N.N-dimethylformamide (ImL). copper 
cyanide (62mg.0.69mmol) was added at 160X, and the solution was stinred for 2 
hours. The reaction solution was cooled, then, concentrated aqueous ammonia 

25 (5mL) was added, and the solution was exti^acted with dietiiyl ether (lOmL). The 
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organic layer was washed, dried over anhydrous magnesium sulfate, then, the 
solvent was evaporated in vacuo. The residue was purified by silica gel column 
chromatography (hexane : ethyl acetate = 95 : 5), and the title compound (15mg, 
0.092mmol ,34%) was obtained as a colorless oil. 
5 ^H-NMR Spectrum (CDCI3) 6{ppm) :1.97(3H, s), 2.00(3H, s), 6.39(1H, s), 6.85(1H, d, 
J=4.0Hz), 7.50(1 H, d, J=4.0Hz). 

Preparation Example 145. C-f5-f2-Methvloropenvn-thiophen-2'Vh-methvlamine 

5-(2-Methylpropenyl)-thiophene-2-carbonitrile described in Preparation 

10 Example 144 (15mg, 0.092mmol) was dissolved in tetrahydrofuran (2mL), lithium 
aluminum hydride (10mg,0.26mmol) was added under stirring at room temperature, 
the solution was heated to 70*^0, followed by stimng for 2 hours. The reaction 
solution was cooled on an ice bath, then, water (0.01 mL), an aqueous solution of 
15% sodium hydroxide (0.01 mL) and water (0.03mL) were sequentially added, then, 

15 the solid was filtered, and washed with tetrahydrofuran (5mL). The filtrate and the 
washings were combined, and dried over anhydrous sodium sulfate. The solvent 
was evaporated in vacuo, and the title compound (14mg, O.OSSmmol, 91.1%) was 
obtained as a colorless oil. 

^H-NMR Spectrum (CDCI3) Q(ppm) :1.91(3H, s), 1.96(3H, s), 4.09(2H. s), 6.33{1H, s). 
20 6.75(1 H, d, J=3.6Hz), 6.95(1 H, d. J=3.6Hz). 

Preparation Example 1 46. 3-lsobutylbenzylamine 

3-(2-Methylpropenyl)-benzylamine described in Preparation Example 137 
(lOOmg, 0.621 mmol) was dissolved in ethanol (5mL). 10% palladium-carbon (50% 
25 water wet, 20mg) was added thereto, and the mixture was stirred for 2 hours at room 
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temperature under hydrogen atmosphere. The catalyst was filtered, then, the 
solvent was evaporated, and the title compound (58mg, 56.6%) was obtained as a 
colorless oil. 

^H-NMR Spectrum (CDCb) 6(ppm) : 0.90(6H, d. J=6.8Hz). 1.87(1 H. dq. J=7.6. 6.8Hz), 
5 2.48{2H, d, J=7.6Hz). 3.84(2H, s). 7.02-7.28(4H, m). 

Preparation Example 147. 2-f2-cvcloDroDvl vinyl^thiODhene 

Potassium fert-butoxide (1.81g, 16.2mmol) was suspended in 
N,N-dimethyiformamide (50mL), thiophen-2-ylmethyl triphenylphosphonium chloride 

10 (6.38g,16.2mmol) was added while stining at room temperature under a nitrogen 
stream, and the mixture was stirred at room temperature for 30 minutes. Then, 
cyclopropanecarboxyaldehyde (1.1 3g, 16.2mmol) was added dropwise to the 
reaction solution, and the solution was stinted for 1 hour. Water (lOOmL) was added 
to the reaction solution, which was then extracted with hexane (50mL). The organic 

15 layer was passed through silica gel (lOg) for filtration, the filtrate was evaporated in 
vacuo, and the title compound (1.27g, 8.47mmol, 52.3%) was obtained as a colorless 
oil. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 0.44-0.52(2H, m), 0.76-0.84(2H, m), 
1.451 .55(1 H, m), 5.60(1 H. dd, J=8.8, 15.6Hz), 6.83(1 H, d, J=3.2Hz). 6.92(1 H. dd, 
20 J=3.2, 5.2Hz), 7.00(1 H. dd, J=3.2. 5.2Hz), 7.05(1 H, J=5.2Hz). 

Preparation Example 148. 5'(2-Cyclopropylvinyl)thiophene-2'Carboxy aldehyde 

2-(2-Cyclopropylvinyl)thiophene described in Preparation Example 147 
(1 .27g,8.47mmol) was dissolved in anhydrous diethyl ether (20mL), n-butyl lithium 
25 (2.47M hexane solution, 4.1 mL, 10.2mmol) was added dropwise under stining on an 
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ice bath, and the solution was stirred for 30 minutes. The reaction solution was 
cooled on a dry ice-acetone bath. N,N-dimethylformamide (2g,27.4mmol) was added 
thereto, and the solution was stirred as is for 30 minutes. Acetic add (ImL) and 
water (lOmL) were sequentially added to the reaction solution, which was then 
5 allowed to room temperature. The reaction solution was extracted with ethyl acetate 
(50mL), then, the organic layer was washed with brine and dried over anhydrous 
magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
by silica gel column chromatography (hexane : ethyl acetate = 95 : 5), and the title 
compound (960mg, 5.39mmol, 63.7%) was obtained as a colorless oil. 
10 ^H-NMR Spectnjm (CDCI3) O(ppm) : 0.57-0.63(2H. m). 0.88-0.94(2H, m), 
1.53-1.60(1H, m), 5.84(1H, dd. J=9.2, 15.6Hz), 6.59(1H, d, J=15.6H2), 6.91{1H. d, 
J=3.6Hz), 7.59(1 H, d. J=3.6Hz), 9.80(1 H. s). 

Preparation Example 149. (5-(2-Cvclopropyivinvl)thioDhen-2-yl)methanol 
15 5-(2-Cyclopropylvinyl)thiophen-2-aldehyde described in Preparation Example 

148 (960mg, 5.39mmol) was dissolved in a mixture solvent of 
tetrahydrofuran-ethanol (2:1) (30mL). sodium borohydride (100mg.2.64mmol) was 
added under stirring on an ice bath, and the solution was stirred for 30 minutes. 
Acetic acid (0.5mL) and water (lOmL) were added sequentially to the reaction 
20 solution, which was then extracted with ethyl acetate (50mL). The organic layer was 
washed with an aqueous solution of saturated sodium bicarbonate and brine, and 
dried over anhydrous magnesium sulfate. The solvent was evaporated in vacuo, 
and the title compound (930mg, 5.19mmol, 96.2%) was obtained as a colorless oil. 



25 Preoaration Example 150, 2-f5-f2-cvcloDroDvlvinvnthiophen-2-vlmethvn 
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isoindQl-1.3-dione 

(5-(2-Cyclopropylvinyl)thiophen-2-yl)methanol described in Preparation 
Example 149 (930mg. 5.19mmol), triphenylphosphine (2040mg. 7.78mmol) and 
phthalimide (1140mg, 7.78mmol) were dissolved in tetrahydrofuran (50mL). 
5 azodicarboxylic acid dimethyl ester (1140mg,7.78mmol) was added under stirring at 
room temperature, and the solution was stirred for 1 hour Water (50mL) was added 
to the reaction solution, which was tiien extracted with ethyl acetate (50mL). The 
organic layer was washed with water, dried over anhydrous magnesium sulfate, and 
tine solvent was evaporated in vacuo. The residue was purified by NH silica gel 
10 column chromatography (hexane : ethyl acetate = 9:1), and the titie compound 
(330mg, 1 .07mmol, 20.6%) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 0.44-0.48(2H. m). 0.76-0.80(2H. m), 
1.42-1.50(1H, m). 4.92(2H, s), 5.52(1H, dd, J=8.8, 15.6Hz), 6.47(1H. d, J=15.6Hz), 
6.62(1 H, d, J=3.6Hz), 6.93(1 H, d, J=3.6Hz), 7.67-7.73{2H, m), 7.82-7.86(2H, m). 

15 

Preparation Example 151, C-f5-f2-CvcloDrQpylvinvinhioDhen-2-vhm ethvlamine 

2-(5-(2-Cyclopropylvinyl)thiophen-2-yImethyl)isoindol-1 ,3-dione described in 
Preparation Example 150 (330mg,1.02mmol) was dissolved in ethanol (50mL), 
hydrazine monohydrate (500mg,10mmol) was added thereto, and the solution was 

20 stirred under reflux for 2 hours. After cooling to room temperature, 2N sodium 
hydroxide solution (lOmL) and water (lOOmL) were added to tiie reaction solution, 
which was tiien washed twice with hexane (50mL). The organic layer was dried 
over anhydrous sodium sulfate, then, tiie solvent was evaporated in vacuo, and the 
titie compound (180mg. 1 .Olmmd, 98.6%) was obtained as a coloriess oil. 

25 ^H-NMR Spectrum (CDCI3) 6(ppni) : 0.44-0.48(2H. m), 0.76-0.80(2H, m), 
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1.42-1. 50(1 H. m), a96(2H. s). 5.52(1 H. dd, J=8.8, 15.6Hz). 6.52(1 H, d. J=15.6Hz), 
6.65(1 H. d. J=3.6Hz). 6.71 (1H. d, J=3.6Hz). 

Preparation Example 152. C-(5-f2.2-DicyclQproDvlvinyinhiODhe n-2-yl^methvlarnine 
5 The title compound was synthesized according to an analogous method to 

Preparation Example 147 to 151 . 

^H-NMR Spectrum (CDCI3) 6(ppm) : 0.42-0.46(2H, m). 0.61-0.66(2H. m). 
0.83-0.88(4H, m), 1.1 6-1. 23(1 H, m), 1. 96-2.03(1 H, m). 3.96(2H. s), 6.30(1 H, s), 
6.85(1 H. d, J=3.2Hz), 6.90(1 H, d. J=3.2Hz). 

10 

Preparation Example 1 53, Methanesulfonic acid 2-fluQrQ-benzvl ester 

To a solution of 2-fluorobenzyl alcohol (4.40g, 34.9mmol) in dichloromethane 
(40mL) was added methanesulfonyl chloride (3.24mU 41.9mmol} and triethylamine 
(5.84mL, 41 .9mmol) on an ice bath, the solution was warmed to room temperature 
15 and stirred overnight. The reaction solution was diluted witfi dichloromethane, 
washed with an aqueous solution of 5% sodium bicarbonate, then, dried over 
anhydrous magnesium sulfate, the solvent was evaporated, and the title compound 
(4.62g, 65%) was obtained as a brown oil. This was used in the next reaction 
without purification. 

20 

Preparation Example 154. 4-(2-Ruorobenzyloxy)-benzylamine 

The title compound (710mg, 14%) was obtained as a yellow oil from 
p-cyanophenol (2.70g, 22.7mmol) and methanesulfonic acid 2-fluoro-benzyl ester 
described in Preparation Example 153 (4.63g, 22.7mmol) according to an analogous 
25 method to Preparation Example 6. 
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Preparation Example 155. 4-(4-Fluorobenzvloxy)-benzviamine 

4-(4-Ruorobenzyloxy)-benzonltrile (5.89g, quantitatively) was obtained from 
p-cyanophenol (S.OOg. 25.2mmol) and 4-fluorobenzyl bromide (4.76g, 25.2mmol) 
5 according to an analogous method to Preparation Example 6. 

Next, the title compound (1 .02g, 67%) was obtained as a yellow solid from 
the resulting 4-(4-fluorobenzyloxy)-benzonltrile (1.5g, 6.6mmol) according to an 
analogous method to Preparation Examples. 

10 Preoaration Example 156. 5-f4-chloro-Dhenoxv^-thioDhen e-2-carbonitrile 

The title compound (770mg, 3.27mmol, 65%) was obtained as a f>ale yellow 
oil from 5-nitrothiophene-2-carbonitrile (771 mg, 5mmol) and 4-chlorophenol (643mg, 
Smmol) according to an analogous method to Preparation Example 22. 
^H-NMR Spectrum (Acetone-ds) 6(ppm) :6.72(1H. d. J=4.4Hz). 7.30-7.32(2H, m), 

15 7.50-7.52(2H, m). 7.67(1 H, d, J=4.4Hz) 

Preparation Example 157. C-f5-f4-Chloro-Dhenoxv)-thiophen-2-vi)-methvlamine 

The title compound (307mg, 1 .28mmol, 86%) was obtained as an orange oil 
from 5-(4-chloro-phenoxy)-thiophene-2-carbonitrile described In Preparation Example 
20 156 (350mg, 1.49mmol) according to an analogous method to Preparation Example 
23. 

'H-NMR Spectrum (DMSO-de) 6(ppm) :2.19(2H, brs), 3.81-3.82(2H, m). 6.53-6.54(1H, 
m), 6.69-6.70(1H, m), 7.10-7.13(2H. m). 7.42-7.45(2H, m). 



25 Preparation Example 158. 5-f2-Chloro-phenoxv)-thiophene-2-carbonitrile 
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The title compound (516mg, 2.19mmol, 44%) was obtained as a wliite solid 
from 5-nitrothiophene-2-carbonitrile (771 mg, 5mmol) and 2-chlorophenol (643mg, 
Smmol) according to an analogous method to Preparation Example 22. 
'H-NMR Spectrum (Acetone-de) 6(ppm) : 6.63(1 H. d. J=4.0Hz). 7.35-7.40(1 H. m), 
5 7.42-7.50(2H, m), 7.61-7.65(2H. m). 

Preparation Example 159. C-ffi-r2-ChlorQ-Dhenoxv>-thioDhen-2 -vlVmeth^^amine 

The title compound (305mg, 1 .27mmol, 72%) was obtained as an orange oil 
from 5-(2-chloro-phenoxy)-thiophene-2-carbonitrile described in Preparation Example 
10 158 (356mg. 1.51mmol) according to an analogous method to Preparation Example 
23. 

^H-NMR Spectmm (DMSO-de) 6(ppm) :2.10(2H. brs), 3.80(2H. s), 6.48-6.50(1 H, m), 
6.66-6.72(1 H. m). 7.15-7.23(2H, m), 7.34-7.38(1 H, m). 7.56-7.59(1H, m). 

15 Preparation Example 160. 5-(2-Fluoro-Dhenoxy^thioDhene-2-carbonitrile 

The title compound (684mg, 3.12mmol, 77%) was ot>tained as a colorless oil 
from 5-nitrothiophene-2-carbonitrile (771 mg, Smmol) and 2-fluorophenol (673mg, 
6mmol) according to an analogous method to Preparation Example 22. 
^H-NMR Spectrum (DMSO-de) 6(ppm) :6.76(1H, d. J=4.4Hz), 7.29-7.33(1 H, m), 

20 7.35-7.41 (1 H, m), 7.43-7.53(2H. m), 7.79(1 H, d, J=4.4Hz). 

Preparation Example 161. C-ffi-f2-nuoro-phenoxv^thiophen-2-yl^methylamine 

The title compound (298mg, 1 .33mmol, 84%) was obtained as a brown oil 
from 5-(2-fluoro-phenoxy)-thiophene-2-carbonitrile described in Preparation Example 
25 160 (350mg. 1 .60mmol) according to an analogous method to Preparation Example 
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23. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :3.79(2H. s). 6.45-6.47(1 H, m), 6.64-6.70(1H, 
m), 7.15-7.27(3H, m), 7.34-7.41 (1H, m). 

5 Preparation Example 162. 3-Bromo-auinoline-6-carboxvlic acid methyl ester 

To a mixture of quinoline-6-carboxylic add methyl ester (O.SOg, 2.7mmol) and 
tetrahydrofuran(IOmL) was added 1 ,3-dibromo-5,5-dimethyl hydantoin (0.76g, 
2.7mmol) on an ice t>ath, and the solution was stirred at SO^'C for 4 hours. Water, an 
aqueous solution of saturated sodium bicarbonate €uid ethyl acetate were added to 
10 the reaction solution, which was then partitioned, the organic layer was washed with 
brine, the solvent was then evaporated in vacuo. The residue was purified by silica 
gel column chromatography (hexane : ethyl acetate = 4:1), and the title compound 
(69mg, 0.26mmol, 10%) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 4.01 (3H. s), 8.13 (1H, d, J=8.8Hz), 8.32 (1H, dd, 
15 J=2.0. a8H2), 8.42 (1 H, d, J=2.4Hz), 8.52 (1 H, d, J=1 .8Hz), 9.00 (1 H. d, J=2.4Hz). 

Preparation Example 163. 3-Bromo<|uinoline-6-carboxylic acid lithium salt 

To a mixture of 3-bromo-quinoline-6-carboxylic acid methyl ester described in 
Preparation Example 162 (26mg, 0.098mmol) and tetrahydrofuran (2mL) were added 
20 methanol (0.2mL), lithium hydroxide monohydrate (4.1 mg, 0.098mmol) and water 
(0.2mL), and the solution was stirred overnight at room temperature. The solvent 
was evaporated in vacuo, and the title compound (27mg) was obtained. 



Preparation Example 164. Quinoline-6-carboxvlic acid methyl ester N-oxide 
25 To a mixture of quinoline-6-carboxylic acid methyl ester (4.7g, 25mmol) and 
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chloroform (80mL) was added 3-chloro-peroxyl benzoic acid (purity 65%, 8.6g, 
33mmol) on an ice batli. and the solution was stirred at room temperature for 75 
minutes. Water and an aqueous solution of 1 N sodium hydroxide were added to the 
reaction solution, which was then partitioned, the organic layer was sequentially 
5 washed with an aqueous solution of saturated sodium thiosulfate and brine, and 
dried over anhydrous magnesium sulfate. The solvent was evaporated in vacuo, 
and the titie compound (3.8g, 19mmol, 75%) was obtained as a pale yellow solid. 
^H-NMR Spectrum (CDCb) 6(ppm) : 4.03 (3H, s), 7.38 (1H. dd, J=6.0. 8.4Hz), 7.84 
(1H, d, J=8.4Hz). 8.34 (1H, dd, J=1.a 9.2Hz), 8.60 (1H, dd. J=0.9. 6.0Hz). 8.63 (1H. 
10 d. J=1.8Hz) . 8.81 {1H, d, J=9.2Hz). 



Preparation Example 165. 2-Chloro-Quinoline-6-cart30xylic acid methyl ester 

Phosphorus oxychloride (lOmL) was added to quinoline-6-carboxylic acid 
metiiyl ester N-oxide (1.5g, 7.6mmol), and the solution was refluxed for 2 hours. 

15 The reaction solution was poured onto an ice, and warmed gradually to room 
temperature. Ethyl acetate was added to the reaction solution, which was then 
extracted, and sequentially washed with an aqueous solution of saturated sodium 
bicarbonate and brine. The solvent was evaporated in vacuo, the residue was 
purified by silica gel column chromatography (hexane : ethyl acetate = 2 : 1), and the 

20 titie compound (0.47g, 2.1 mmol, 28%) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.01 (3H. s). 7.47 (1H, dd. J=0.6, 8.6Hz), 8.07 
(1H, d, J=8.8Hz), 8.22 (1H. d, J=8.6Hz), 8.32-8.35 (1H, m). 8.59 (IH, s). 



Preparation Example 1 66. 2-Chloro-quinoline-6"Carboxylic acid lithium salt 
25 The titie compound (54mg) was obtained as a crude compound from 
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2-chloro-quinoline-6-carboxylic acid methyl ester described in Preparation Example 
165 (40mg, 0.18mmol) according to an analogous method to Preparation Example 
163. 

5 Preparation Example 167. 0(5-(2-Chloro-phenQxv^-thiODhen-2-vl^m ethvlamine 

To a solution of lithium aluminum hydride (1.79g, 47.1 mmol) in 
tetrahydrofuran was added aluminum chloride (7.54g, 56.5mmol) on an ice bath, 
which was then stirred for 10 minutes. To the suspension was 
5-(2-chloro-phenoxy)-thiophene-2-carbonitrile described in Preparation Example 158 

10 (2.22g, 9.42mmol) was added on an ice bath, and the solution was stirred for 1 hour. 
An aqueous ammonia was added to the reaction solution, then, anhydrous 
magnesium sulfate was added for drying, and the solution was filtered through Celite 
pad. The filtrate was concentrated in vacuo, the residue was purified by NH silica 
gel column chromatography (heptane / ethyl acetate = 1/2), and the title compound 

15 (2.26g, 9.42mmol, 100%) was obtained as a light brown oil. 

'H-NMR Spectrum (DMSO-de) 6(ppm) : 3.81(2H, s), 6.56(1H, d, J=3.6Hz), 6.69(1H. 
dd. J=1.2, 3.6Hz), 7.05(1H. dd, J=2.4, 8.4Hz). 7.11(1H, t, J=2,0Hz). 7.19(1H. dt, 
J=1.2, 8.0Hz), 7.40(1 H, t, J=8.0Hz). 

20 Preparation Example 168. 5-f4-nuoro-phenoxv>-furan-2-carbaldehvde 

To a solution of 4-fluorophenol (2.39g, 21.3mmol) in dimethylsulfoxide (20mL) 
was added sodium hydride (785mg, 19.6-23.6mmol, 60-72% in oil), and the solution 
was stirred at room temperature for 20 minutes. Next, a solution of 
5-nitro-furan-2-carbaldehyde (3g, 21.3mmol) in dimethylsulfoxide (lOmL) was added 

25 dropwise, the solution was then stirred for 2 hours at room temperature. The 
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reaction mixture was poured into brine, and the mixture was extracted with ethyl 
acetate. The fractionated organic layer was dried over anhydrous magnesium 
sulfate, then concentrated, and the title compound (4.3g, 20.8mmol, 98%) was 
obtained. 

5 ^H-NMR Spectrum (CDCI3) 6(ppm) : 5.23 (1H. d, J=4,0 Hz). 7.07-7.24 (5H, m). 9.40 
(1H,s). 

Preparation Example 169. C-(5-(4-Fluoro-phenoxy)-furan-2-ynmethvlamine 

A suspension of 5-(4-fluoro-phenoxy)-furan-2-carbaldehyde described in 

10 Preparation Example 168 (4.3g, 20.9mmol), Raney nickel (1.5g) and 7N 
ammonla-methanol solution (40mL) was stirred at room temperature for 15 hours 
under hydrogen atmosphere (1 atm). The reaction solution was filtered through 
Celite pad to remove the catalyst, and the filtrate was concentrated. The residue 
was dissolved in ethyl acetate, filtered by NH silica gel lined over a glass filter, and 

15 then, this filtrate was concentrated to obtain the title compound (3.5g, 16.9mmol, 
81%). 

^H-NMR Spectaim (CDCI3) 6(ppm) : 3.55 (2H. s), 5.64 (1H, d. J=3.2 Hz). 6.13-6.16 
(IN, m), 7.04-7.10 (2H, m), 7.17-7,24 (2H, m). 

20 Preparation Example 1 70. 4-fPvridin-2-ylmethoxy)-benzonitrile 

To a solution of 4-cyanophenol (5g, 42mmol) in N.N-dimethyl formamide 
(40mL) were added potassium carbonate (17.4g, 126mmol) and 2-picolyl bromide 
hydrobromide (10.6g, 42mmol), and the solution was stirred at room temperature for 
15 hours. The reaction solution was pour^ into brine, and the solution was 

25 extracted with ethyl acetate. The fractionated organic layer was dried over 
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anhydrous magnesium sulfate, then, filtered by NH silica gel lined over a glass filter, 
and the filtrate was concentrated to obtain the title compound {4.7g, 22.4mmol. 53%). 
^H-NMR Spectrum (CDCI3) 6(ppm) : 5.25 (2H. s). 7.03-7.07 (2H, m), 7.25-7.29 (1H, 
m), 7.48 (1H. d. J=8.0 Hz). 7.57-7.61 (2H, m), 7.74 (1H. dt, J=1.6 Hz, 8.0Hz), 
5 8.61-8.63 (1H,m). 

Preparation Example 171. 4-(Pyridin-2«ylmethoxy)-benzvlamine 

To a solution of 4-(pyridine-2-ylmethoxy)-benzonrtrile described in 
Preparation Example 170 (1.2g, 5.70mmol) in tetrahydrofuran (30mL) was added 
lithium aluminum hydride (0.22g, 5.80mmol), and the solution was stirred for 2 hours 

10 30 minutes at room temperature. Ice water was added to the reaction solution, 
which was then stirred for 30 minutes. This mixture was filtered through Celite pad, 
and washed with ethyl acetate. The filtrate was partitioned, this organic layer was 
dried over anhydrous magnesium sulfate, then, concentrated, and the title compound 
(1 .1g, 5.13mmol, 90%) was obtained. 

15 ^H-NMR Spectrum (CDCI3) 6(ppm) : 3.81 (2H. s), 5.21 (2H, s), 6.94-6.98 (2H, m), 
7.20-7.26 (3H, m), 7.52 (1H, d. J=7.8 Hz), 7.74 (IH, dt, J=1.6 Hz. 7.8 Hz), 8.59-8.62 
(1H. m). 

Preparation Example 172. 4-fPyridin-2-yloxymethyl)-benzylamine 
20 To a solution of 2-bromopyridine (2.35g, 15.0mmol) and 

4-(hydroxymethyl)benzonitrile (3.00g, 22.5mmol) in N.N-dimetiiylformamide (20mL) 
was added sodium hydride (0.90g, 22.5mmol; 60% in oil), and the solution was 
stin-ed at 70**C for 30 minutes. The reaction solution was allowed to room 
temperature, then, partitioned in ethyl acetate and water, the organic layer was 
25 washed with water, and then, dried over anhydrous magnesium sulfate. The solvent 
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was evaporated, the residue was purified by NH silica gel column chromatography 
(hexane/ethyl acetate), and a white solid (581 mg, 18%) was obtained. 

To a solution of the obtained white solid (lOOmg. 0.476mmol) in 
tetrahydrofuran (3mL) was added lithium aluminum hydride (45mg, 1.19mmol), and 
5 the solution was stirred at room temperature for 1 hour. The reaction solution was 
partitioned in ethyl acetate and water, and the organic layer was dried over 
anhydrous magnesium sulfate. The solvent was evaporated, and the title 
compound (71 mg. 70%) was obtained as a colorless solid, which is a crudely purified 
product. 

10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.70(2H, s). 5.31 (2H, s), 6.84-6.87(1 H, m), 
6.97-7.00(1 H, m), 7.32(2H, d, J=8.0Hz), 7.37(2H. d. J=8.0Hz), 7.69-7.74(1H. m). 
8.16-8.18(1 H. m). 

Preparation Example 173. 5-Bromo-2.3-dihydro-benzofuran 

15 To a solution of 2.3-dihydrobenzof uran (1 5.0g, 1 25mmol) in tetrahydrofuran 

(300mL) was added N-bromosuccinimide (24.5g, 138mmol) at O'^C. The reaction 
solution was stirred at room temperature for 50 minutes, then, water was added, the 
solution was extracted with ethyl acetate, and the organic layer was washed with 
brine. Anhydrous magnesium sulfate was added to the organic layer for drying, 

20 which was then filtered, the filtrate was concentrated in vacuo, the residue was 
purified by NH silica gel column chromatography (hexane), and the title compound 
(24.0g, 97%) was obtained as a coloriess oily substance. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.19(2H. t. J=8.6Hz). 4.54(2H, t, J=8.6Hz). 
6.72(1 H, d, J=8.2Hz). 7.22(1 H, dd, J=2.2. 8.4Hz), 7.40(1 H. s). 

25 
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Preparation Example 174. 2.3-Dihyclro-benzofuran-5-caii)aldehvde 

To a solution of 5-bromo-2,3-dihydro-benzofuran described in Preparation 
Example 173 (15.0g, 75.4mmol) in tetrahydrofuran (300mL) was added n-butyl 
lithium (31.2mU 82.9mmol) at -78X. The reaction solution was stirred for 85 
5 minutes at -78'*C, then, N,N-dimethytfonnamide (6.42mL, 82.9mmol) was added 
thereto, followed by stirring at room temperature for 1 hour. 1 N Hydrochloric acid 
was added to the reaction solution, which was then extracted with ethyl acetate, and 
the organic layer was washed with brine. Anhydrous magnesium sulfate was added 
to the organic layer for drying, which was then filtered, the filtrate was concentrated in 
10 vacuo, ttie residue was purified by silica gel column chromatography (hexane / ethyl 
acetate = 5/1), and the title compound (lO.lg, 90%) was obtained as a pale yellow 
oil. 

^H-NMR Spectrum (DMSO-de) 5(ppni) : 3.26(2H. t, J=8.6Hz), 4.67(2H, t, J=8.6Hz), 
6.96(1 H, d, J=7.9Hz), 7.72(1 H, d, J=8.2Hz), 7.77(1 H, s), 9.82(1 H, s). 

15 

Preparation Example 175. Benzofuran-5-carbaldehyde 

To a solution of 2,3-dihydro-benzofuran-5-carbaldehyde described in 
Preparation Example 174 (6.00g, 40.5mmol) in toluene (120mL) was added 
2.3-dichloro-5,6-dicyano-1,4-benzoquinone (18.3g, 81mmbl), and the solution was 

20 refluxed for 4 hours 30 minutes. The reaction solution was cooled to room 
temperature, water was added, the solution was extracted with ethyl acetate and 
tetrahydrofuran, and the organic layer was washed with brine. Anhydrous 
magnesium sulfate was added to the organic layer for drying, which was then filtered, 
the filtrate was concentrated in vacuo, the residue was purified by silica gel column 

25 chromatography (hexane / ethyl acetate = 5/1), and the title compound (1 .24g, 21%) 
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was obtained as a pale yellow oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 6.91(1H, dd, J=0.92. 2.2Hz). 7.63(1H, d, 
J=8.6Hz). 7.74(1 H. d, J=2.4Hz). 7.89(1 H. dd, J=1.7. 8.6Hz). 8.1 6(1 H. s), 1 0.08(1 H, 
s). 

5 Preparation Example 176. Benzofuran-5-vl-(5>broma-th iophen-2-vl^methanol 

To a solution of 2,5-dibromothiophene (2.05g, 8.48mmol) in tetrahydrofuran 
(25mL) was added n-butyl lithium (3.48mU 8.48mmol) at -78X, and the solution was 
stirred for 40 minutes. Then. benzofuran-5-cart)aldehyde described in Preparation 
Example 175 (1 .24g, 8.48mmol) was added to this reaction solution at -78^C. and the 

10 solution was stirred at room temperature for 75 minutes. Water was added to the 
reaction solution, which was then extracted with ethyl acetate, and the organic layer 
was washed with brine. Anhydrous magnesium sulfate was added to the organic 
layer for drying, which was then filtered, the filtrate was concentrated in vacuo, the 
residue was purified by NH silica gel column chromatography (heptane / ethyl acetate 

15 = 3 / 1). and the title compound (2.11g, 81%) was obtained as a light brown oil. 

^H-NMR Spectmm (DMSO-de) 5(ppm) : 5.98(1 H, s). 6.40(1H. d. J=2.9Hz). 6.68(1 H, 
dd. J=0.92. 3.8Hz), 6.96(1 H, dd, J=0.92. 2.2Hz). 7.01 (1H, d. J=3.8Hz), 7.34(1 H, dd, 
J=1 .5, 8.4Hz), 7.55(1 H, d, J=8.4Hz), 7.68(1 H, s). 7.99(1 H, d, J=2.2Hz). 

20 Preparation Example 177. 5-(Benzofuran-5-yl-hydroxy-methyl)-thiophene-2- 
carbonitrile 

To a solution of benzofuran-5-yl-(5-bromo-thiophen-2-yl)-methanol described 
in Preparation Example 176 (755mg, 2.44mmol) in 1 -methyl-2-pyn'olidinone (15mL) 
were added zinc cyanide (344mg, 2.93mmol) and 
25 tetrakis(triphenylphosphine)palladium (282mg, 0.244mmol), and the mixture was 
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Stirred at 120**C for 3 hours. The reaction mixture was cooled to room temperature, 
then, aqueous ammonia was added, and the solution was filtered through Celite pad. 
The mother liquor was extracted with ethyl acetate, and the organic layer was 
washed with brine. Anhydrous magnesium sulfate was added to the organic layer 
5 for drying, which was then filtered, the filtrate was concentrated in vacuo, the residue 
was purified by silica gel column chromatography (heptane / ethyl acetate = 3/1), 
and the title compound (364mg, 58%) was obtained as a pale yellow oil. 
^H-NMR Spectrum (DMSO-d6)6(ppm) : 6.13(1H, s). 6.73(1 H, s), 6.97(1 H, d. J=2.2Hz), 
6.99(1 H, d. J=3.8Hz), 7.37(1 H, dd, J=1.5. 8.4Hz), 7.58(1 H, d, J=8.6Hz), 7.72(1 H, s). 
10 7.78(1 H, d, J=3.8Hz), 8.01 (1 H. d, J=2.2Hz). 

Preparation Example 1 78. C-(5-Benzof uran-5-vlmethyl-thiophen-2-vl)'methylamine 

To a solution of lithium aluminum hydride (488mg, 12.9mmol) in 
tetrahydrofuran (lOmL) was added aluminum chloride (1.72g, 12.9mmol) on an ice 

15 bath, and the solution was stin-ed for 10 minutes. 
5-(Benzofuran-5-yl-hydroxy-methyl)-thiophene-2-carbonitrile described in Preparation 
Example 177 (364mg. 1.43mmol) was added to this suspension on an ice bath, and 
the solution was stirred for 3 hours. Aqueous ammonia was added to the reaction 
solution, then, anhydrous magnesium sulfate was added for drying, and the solution 

20 was filtered through Celite pad. The filtrate was concentrated in vacuo, the. residue 
was purified by NH silica gel column chromatography (heptane / ethyl acetate =1/1), 
and the title compound (285mg, 82%) was obtained as a light brown oil. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.77(2H, s), 4.15(2H. s), 6.70(2H, s), 6.91(1H, 
d, J=2.2Hz). 7.19(1 H, dd, J=1.7, 8.4Hz), 7.50-7.52(2H, m), 7.96(1 H, d, J=2.2Hz). 

25 
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Preparation Example 179. C-f6-BenzvloxvDvridin-3>vl Vmethvlamine 

To a solution of 2,5-dibromopyridine (5.0g, 21.1mmol) and benzyl alcohol 
(3.28mU 31.7mmol) in N,N-dimethylfomnamide (50mL) was added sodium hydride 
(1 .27g, 31 .7mmol; 60% In oil), and the solution was stirred at 70''C for 2 hours. The 
5 reaction solution was allowed to room temperature, then, partitioned in ethyl acetate 
and water, the organic layer was washed with water, and then, dried over anhydrous 
magnesium sulfate. The solvent was evaporated, the residue was purified by silica 
gel column chromatography (hexane / ethyl acetate), and a coloriess oil (4.60g, 83%) 
was obtained. 

10 To a solution of ttie resulting coloriess oil (2.0g, 7.60mmol) in 

N,N-dimethylformamide (20mL) were added zinc cyanide (1-78g, 15.2mmol) and 
tetrakis(triphenylphosphine)palladium (0) (878mg, 0.760mmol) under nitrogen 
atmosphere, and the solution was stirred at 140**C for 4 hours. The reaction 
solution was allowed to room temperature, then, partitioned in ethyl acetate and 

15 water, the organic layer was washed with water, and then, dried over anhydrous 
magnesium sulfate. The solvent was evaporated, the residue was purified by silica 
gel column chromatography (hexane/etiiyl acetate), and a pale yellow solid (1.15g, 
72%) was obtained. 

To a solution of tiie pale yellow solid (100mg, 0.476mmol) in tetrahydrofuran 

20 (3mL) was added lithium aluminum hydride (45mg, 0.120mmol), and the solution was 
stin-ed at room temperature for 1 hour. The reaction solution was partitioned in ethyl 
acetate and water, and the organic layer was dried over anhydrous magnesium 
sulfate. The solvent was evaporated, and the titie compound (75mg, 74%) was 
obtained as a yellow oil, which was a crudely purified product. 

25 ^H-NMR Spect\jm (CDCI3) 6(ppm) : 4.37-4.38(2H, br d), 5.36(2H, s), 6.83-6.87(1 H. 
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m). 7.30-7.46(4H, m), 7.74-7.76(1 H. m), 8.1 7(1 H. s), 8.80-8.83(1 H. m). 

Preparation Example 180. C-r6-Benzvl-Pvridin-3-vl) -methvlamine 

A solution of 2,5-dibromopyridine (lOg. 42.2mmol) in diethyl ether (260mL) 
5 was cooled to -78*'C under nitrogen atmosphere, and n-butyl lithium (17.8mU 
46.4mmol; 2.6M hexane solution) was added dropwise. This solution was stirred at 
-78X for 15 minutes, then, a solution of N.N-dimethylformamide (4,94mL) in diethyl 
ether solution (lOmL) was added dropwise at -78**C. This solution was warmed to 
0°C, and furtiier stirred for 2 hours at this temperature. After the reaction was 
10 completed, this solution was partitioned in dietiiyl eth&r and water. The organic 
layer was separated, washed with water and dried over anhydrous magnesium 
sulfate. The solvent was evaporated, tiie residue was purified by silica gel column 
chromatography (hexane : ethyl acetate), and an aldehyde derivative (5.82g, 74%) 
was obtained. 

15 To a solution of the resulting aldehyde derivative (5.82g, 31.3mmol) in 

toluene (120mL) were added ethyleneglycol (17.5mL, 0.31 3mol) and 
D-10-camphor-sulfonic acid (73mg, 0.313mmol), and the solution was refluxed for 7 
hours. The reaction mixture was cooled to room temperature, then, washed with an 
aqueous solution of saturated sodium hydrogen carbonate and brine, and the organic 

20 layer was separated. The organic layer was dried over anhydrous magnesium 
sulfate, then, solvent was evaporated, the residue was purified by silica gel column 
chromatography (hexane : ethyl acetate), and an acetal (6.65g, 93%) was obtained. 

Next, to a suspension of zinc (1.53g, 23.4mmol) in tetrahydrofuran (120mL) 
was added benzyl bromide (2.1 mU 17.6mmol) dropwise over 15 minutes, at O^'C, 

25 and the solution was stirred at this temperature for 4 hours. After 4 hours, 
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bis(triphenylphosphine)nickel(ll) chloride (1.58g, 2.42mmol) and a solution of the 
acetal (3.0g,13.1mmol} in tetrahydrofuran (90mL) were added to this suspension, and 
the solution was stirred at room temperature for 12 hours. After the reaction was 
completed, this suspension was partitioned in ethyl acetate and an aqueous solution 
5 of saturated ammonium chloride. The organic layer was separated, washed vwth 
water and brine, and then, dried over anhydrous magnesium sulfate. The solvent 
was evaporated, the residue was purified by silica gel column chromatography 
(hexane : ethyl acetate), and a 2-benzyl pyridine derivative (1.08g, 34%) was 
obtained. 

10 To a mixture solution of the resulting 2-benzyl pyridine derivative (1.08g, 

4.48mmol) in methanol and tetrahydrofuran (5mL:4mL) was added 2N hydrochloric 
acid (5mL). and the solution was stirred at room temperature for 2 hours. 
Furthermore, to this solution was added 5N hydrochloric add (SmL) was added in 
three times, the solution was stin-ed at room temperature for 24 hours, then, refluxed 

15 for 30 minutes. The reaction solution was cooled to room temperature, then, 
partitioned in ethyl acetate and an aqueous solution of saturated sodium bicarbonate. 
The organic layer was separated, washed with water, and then, dried over anhydrous 
magnesium sulfate. The solvent was evaporated, and a formyl derivative {950mg, 
quantitatively) was obtained. 

20 To a solution of the resulting formyl derivative (950mg, 4,48mmol) in 

methanol {25mL) was added sodium borohydride (176mg, 4.66mmol), and the 
solution was stin-ed at room temperature for 1 hour. The reaction solution was 
partitioned in ethyl acetate and water. This organic layer was separated, washed 
with water and dried over anhydrous magnesium sulfate. The solvent was 

25 evaporated, and a benzyl alcohol derivative (810mg, 91%) was obtained. 
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Methanesulfonyl chloride (0.37mL, 4.83mmol) and triethylamine (0.67mL, 
4.84mL) were added to a solution of the resulting benzyl alcohol derivative {810mg, 
4.07mmol) in dichloromethane (8mL) that had been cooled to 0^*0, and the solution 
was stin-ed at room temperature for 14 hours. The reaction mixture was partitioned 
5 in dichloromethane and an aqueous solution of saturated sodium bicarbonate. The 
organic layer was separated, washed with brine, and then, dried over anhydrous 
magnesium sulfate. The solvent was evaporated, and a methanesulfonate ester 
derivative (1 .09g, 97%) was obtained. 

To a solution of the resulting methanesulfonate ester derivative (1.09g, 

10 3.93mmol) in N,N-dimethylformamide (lOmL) was added phthalimide potassium salt 
(757mg, 4.09mmol), and the solution was stirred for 2 hours under reflux. This 
reaction mixture was cooled to room temperature, and partitioned in ethyl acetate 
and water. This organic layer was separated, washed with water and brine, and 
then, dried over anhydrous magnesium sulfate. The solvent was evaporated, the 

15 residue was purified by silica gel column chromatography (hexane : ethyl acetate), 
and a phthalimide derivative (910mg, 71%) was obtained. 

Then, to a solution of the resulting phthalimide derivative (910mg, 2.77mmol) 
in ethanol (23mL) was added hydrazine monohydrate (144mg, 2.88mmol). and the 
solution was stin-ed for 2 hours under reflux. The reaction mixture was cool^ to 

20 room temperature, then, water was added to this mixture. This mixture was 
concentrated in vacuo until the liquid volume of this mixture became half. This 
concentrated solution was partitioned in ethyl acetate and water. This organic layer 
was separated, washed with 2N sodium hydroxide and water, and dried over 
anhydrous magnesium sulfate. The solvent was evaporated, and the title 

25 compound (360mg, 66%) was obtained. This was used in the next reaction without 
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further purification. 

Preparation Example 1 81 . 2-Afnino-metlivl-5-plienoxv-Pvridine 

2-Cyano-5-plienoxy-pyridine (150mg, 0.76mmol) and litliium aluminum 
5 hydride (58mg. 1.53mmol) were suspended In tetrahydrofuran (5mL) and diethyl 
ether (5mL), and the solution was stin-ed for 10 minutes under reflux. The reaction 
solution was partitioned in water and ethyl acetate. The organic layer was 
separated, the solvent was evaporated, and the title compound (140mg, brown oil) 
was obtained as a crude product. 
10 ^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.80 (2H, s), 6.70-6.80 (2H, m), 7.00-7.12 
(1H. m). 7.12-7.22 (2H. m), 7.40-7.50 (2H, m). 8.30 (1H. s). 

Preparation Example 182. 5-Benzvloxy-2-methyl-pvridine 

To a solution of 3-hydroxy-6-methylpyridine (5.00g, 45.8mmol) in 

15 N,N-dimethylformamlde (50mL) was added sodium hydride (2.02g, 50.4mmol, 60% in 
oil) at O'C, and the solution was stin-ed for 1 5 minutes at 0°C. Then, benzyl bromide 
(5.99mL, 50.4mmol) was added at O^C, and tiie solution was stin-ed for 3.5 hours at 
room temperature. The reaction solution was partitioned in water and ethyl acetate. 
This organic layer was separated, washed with water and brine and dried over 

20 anhydrous magnesium sulfate. The organic layer was filtered, then, the solvent was 
evaporated in vacuo, the residue was purified by silica gel column chromatography 
(heptane / ethyl acetate = 2/1), and tiie titie compound (5.99g. 66%) was obtained 
as a coloriess oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 2.49(3H. s). 5.08(2H, s). 7.05(1 H. d. J=8.6Hz), 
25 7.17(1H, dd. J=2.9Hz, 8.4Hz), 7.31-7.44(5H, m). 8.27(1 H, d, J=2.9Hz). 
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Preparation Example 183. (5-Benzyloxy-Dvridirv2-yl)>methanol 

To a solution of 5-benzyloxy-2-methyl pyridine described in Preparation 
Example 182 (5.99g. 30.1mmol) in methylene chloride (lOOmL) was added 
5 3-chloroperoxylben2oic acid (8.79g, 33.1 mmol, 65%) at OX, and the solution was 
stirred at room temperature for 2 hours. An aqueous solution of saturated sodium 
bicarbonate was added to the reaction solution at 0°C, which was partitioned with 
methylene chloride. This organic layer was separated, washed with an aqueous 
solution of saturated sodium bicarbonate and brine, and dried over anhydrous 

10 magnesium sulfate. The organic layer was filtered, then, the solvent was 
evaporated in vacuo, and 5-benzyloxy-2-methyl-pyridine-1 -oxide (7.71 g) was 
obtained as a crude product of a white solid. Next, acetic anhydride (77mL) was 
added to 5-benzyloxy-2-methyl-pyridin-1 -oxide (7.71 g), and the solution was stirred 
for 80 minutes at 120''C. This reaction mixture was cooled to room temperature, 

15 then, the solvent was evaporated in vacuo, Ethanol (50mL) and an aqueous 
solution of 5N sodium hydroxide (7mL) were added to the resulting residue, and the 
solution was stirred at room temperature for 50 minutes. The solvent was 
evaporated in vacuo, this residue was partitioned in brine and ethyl acetate. The 
organic layer was separated, washed with brine and dried over anhydrous 

20 magnesium sulfate. The organic layer was filtered, tiien, the solvent was 
evaporated in vacuo, the residue was purified by NH silica gel column 
chromatography (heptane / ethyl acetate = 1/1), and the title compound (4.17g, 
54%) was obtained as a white solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.46(2H. d, J=5.9Hz), 5.15(2H, s), 5.26(1H, t, 
25 J=5.9Hz). 7.29-7.40(4H, m), 7.42-7.45(3H, m). 8.22(1 H. d, J=2.9Hz). 
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Preparation Example 184. 2-(5-Benzyloxv-Pvridin-2-vlmethyl)-isoindo l"1.3<lione 

To a solution of (5-benzyloxy-pyridin-2-yl)-methanol described in Preparation 
Example 183 (2.00g. 9.29mmol) in tetrahydrofuran (40mL) were added phthalimide 
5 (1.50g. 10.2mmol), triphenylphosphine (2.92g, ll.lmmol) and diethyl 
azodicarboxylate (5.08mU ll.lmmol, 40% toluene solution) at OX. and the solution 
was stirred at room temperature for 2 hours. The reaction solution was partitioned 
in water and ethyl acetate. The organic layer was separated, washed with brine and 
dried over anhydrous magnesium sulfate. The organic layer was filtered, tiien, the 
10 solvent was evaporated in vacuo, the residue was purified by silica gel column 
chromatography (heptane / ethyl acetate = 2/1), and the titie compound (4.1 g, 
quantitatively) was obtained as a white solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.84(2H. s). 5.15(2H. s). 7.31-7.45(7H, m). 
7.86-7.92(4H, m), 8.20(1 H, d, J=2.9Hz). 

15 

Preparation Example 1 85. C-(5-Benzyloxv-pvridin-2-yl)-methylamine 

2-(5-Benzyloxy-pyridin-2-ylmethyl)-lsolndol-1 ,3-dione described in 
Preparation Example 184 (4.1 Og, 11.9mmol) was dissolved in ethanol (40mL) and 
tetrahydrofuran (40mL). Hydrazine monohydrate (5.77mL, 119mmol) was added to 

20 tills solution at room temperature, and the solution was stirred under reflux for 50 
minutes. The reaction solution was partitioned in water and ethyl acetate. This 
organic layer was separated, washed with brine and dried over anhydrous 
magnesium sulfate. The organic layer was filtered, then, the solvent was 
evaporated in vacuo, the residue was purified by NH silica gel column 

25 chromatography (ethyl acetate), and the titie compound (2.8g, quantitatively) was 
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obtained as a pale yellow solid. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.70(2H, s), 5.15(2H. s). 7.30-7.45(7H, m). 
8.23(1 H. d, J=3.2Hz). 

5 Preparation Example 186. 2-Methyl-5-phenoxymethvl-Dyridine 

Thionyl chloride (ImL) was added to (6-methyl-pyrjdin-3-yl)-methanol (300mg. 
2.44mmol) at C^C, and the solution was stirred at room temperature for 20 minutes. 
The reaction solution was partitioned in an aqueous solution of saturated sodium 
bicarbonate and ethyl acetate. This organic layer was separated, washed with brine, 

10 and then, dried over anhydrous magnesium sulfate. The organic layer was filtered, 
then, the solvent was evaporated in vacuo. N,N-dimethylformamide (5mL), phenol 
(230mg, 2.44mmol) and potassium carbonate (674mg, 4.88mmol) were added to this 
residue at room temperature. This reaction mixture was stirred at room temperature 
for 40 minutes, then, further stirred for at 60**C 40 minutes. The reaction solution 

15 was partitioned in water and ethyl acetate. The organic layer was separated, 
washed with water and brine, and then, dried over anhydrous magnesium sulfate. 
The organic layer was filtered, then, the solvent was evaporated in vacuo, the 
residue was purified by silica gel column chromatography (heptane / ethyl acetate = 2 
/I), and the title compound (323mg, 66%) was obtained as a white solid. 

20 ^H-NMR Spectmm (CDCI3) 6(ppm) : 2.58(3H, s), 5.04(2H, s), 6.96-7.00(3H, m), 
7.1 8(1 H. d, J=8.2Hz),7.30(2H, t, J=8.8Hz), 7.67(1 H, dd, J=2.0Hz, 8.0Hz), 8.56(1 H. 
s). 



25 



Preparation Example 187. (5-Phenoxymethyl-pyridin'2-yl) -methanol 

To a solution of 2-methyl-5-phenoxymethyl-pyridine described in Preparation 
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Example 186 (323mg, 1.62mmol) in methylene chloride was added 
3-chloroperoxylbenzoic acid (473mg. 1.78mmol, 65%) at O^'C. and the solution was 
stin-ed at room temperature for 7 hours. An aqueous solution of saturated sodium 
bicarbonate was added to the reaction solution at OX, which was then partitioned 
5 with ethyl acetate. The organic layer was separated, washed with an aqueous 
solution of saturated sodium bicarbonate and brine, and then, dried over anhydrous 
magnesium sulfate. The organic layer was filtered, then, the solvent was 
evaporated in vacuo. Acetic anhydride (4mL) was added to this residue, which was 
then stin-ed for 30 minutes at 120''C. This reaction solution was cooled to room 

10 temperature, then, the solvent was evaporated in vacuo. Ethanol (5mL), and an 
aqueous solution of 5N sodium hydroxide (2mL) were added to this residue, and the 
solution was stirred at room temperature for 45 minutes. This reaction solution was 
concentrated in vacuo, the residue was partitioned in water and ethyl acetate. The 
organic layer was separated, washed with brine, and then, dried over anhydrous 

15 magnesium sulfate. The organic layer was filtered, then, the solvent was 
evaporated in vacuo, the residue was purified by NH silica gel column 
chromatography (heptane / ethyl acetate = 1/1), and the title compound (167mg, 
48%) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.63(1 H. t, J=5.2Hz), 4.78(2H, d. J=4.8Hz). 
20 5.09(2H, s), 6.97-7.02(3H. m), 7.27-7.33(3H. m), 7.78(1 H, dd, J=2.2Hz, 8.0Hz), 
8.63(1 H. d, J=1.7Hz). 

Preparation Example 188. 2-f5-Phenoxvmethvl-Dyridin-2-vlmethvn-isoindoM.3-dione 
To a solution of (5-phenoxymethyl-pyridin-2-yl)-methanol described in 
25 Preparation Example 187 (167mg, 0.776mmol) in tetrahydrofuran (4mL) were added 
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phthalimide (126mg, 0.856mmol), triphenylphosphine (244mg, 0.930mmol) and 
diethyl azodicarboxylate (424^1, 0.931 mmol, 40% toluene solution) at OX, and the 
solution was stirred at room temperature for 30 minutes. The reaction solution was 
partitioned vwth water and ethyl acetate. The organic layer was separated, washed 

5 with brine, and then, dried over anhydrous magnesium sulfate. The organic layer 
was filtered, then, the solvent was evaporated in vacuo, the residue was purified by 
silica gel column chromatography (heptane / ethyl acetate = 1/1). and the title 
compound (383mg, quantitatively) was obtained as a white solid. 
^H-NMR Spectojm (DMSO-de) 6(ppm) : 4.92(2H, s), 5.10(2H. s). 6.94(1H. t, J=7.3Hz). 

10 7.00(2H, dd, J=0.92Hz, 8.8Hz), 7.29(2H, dd. J=7.2Hz, 8.8Hz), 7.44(1 H. d, J=7.9Hz), 
7.85(1 H, dd, J=2.0Hz, 8.0Hz), 7.87-7.94(4H, m), 8.52(1 H, d, J=1.8Hz). 



Preparation Example 189. C-f5-Pheno?cvmethvl-Dvrid in-2-vh-methvlamine 

2-(5-Phenoxymethyl-pyridin-2-ylmethyl)-isoindol-1 ,3-dione described in 

15 Preparation Example 188 (383mg, 1.11 mmol) was dissolved in ethanol (3mL) and 
tetrahydrofuran (3mL). Hydrazine monohydrate (538pL. 11.1 mmol) was added to 
this solution at room temperature, and the solution was stirred under reflux for 1 hour. 
The reaction solution was partitioned in water and ethyl acetate. The organic layer 
was separated, washed with brine, and then, dried over anhydrous magnesium 

20 sulfate. The organic layer was filtered, then, the solvent was evaporated in vacuo, 
the residue was purified by NH silica gel column chromatography (ethyl acetate / 
methanol = 10 / 1), and the title compound (122mg, 51%) was obtained as a 
coloriess oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.00(2H, s). 5.07(2H. s). 6.67-7.01 (3H, m), 
25 7.29-7.33(3H, m), 7.75(1 H, dd, J=2.4Hz, 8.0Hz), 8.63(1 H. d, J=1 .6Hz). 
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Preparation Example 190. 4-(6-Huoro-pyridin-2>yloxymethyl^benzvlamine 

To a solution of 2,6-difluoropyrldine (SOOmg, 4.34mmol) and 
4-(hydroxymethyl)benzonltrile (867mg,6.51 mmd) In N.N-dimethylformamide (3mL) 
5 was added sodium hydride (0.26g, 6.51 mmol; 60% in oil), and the solution was 
stirred at TC^C for 7 hours. The reaction solution was allowed to room temperature, 
then, partitioned in ethyl acetate and water, the organic layer was washed with water, 
and then, dried over anhydrous magnesium sulfate. The solvent was evaporated, 
the residue was purified by silica gel column chromatography (hexane / ethyl acetate), 

10 and a white solid (734mg, 74%) was obtained. 

To a solution of the resulting white solid (734mg, 3.22mmol) in 
tetrahydrofuran (5mL) was added lithium aluminum hydride (244mg, 6.44mmol), and 
the solution was stin-ed at room temperature for 30 minutes. The reaction solution 
was partitioned in ethyl acetate and water, and the organic layer was dried over 

15 anhydrous magnesium sulfate. The solvent was evaporated, and the title 
compound (662mg, 89%) was obtained as a crude product. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.71 (2H. s). 5.27(2H, s), 6.71-6.73(1 H. m). 
6.79^.81(1 H, m). 7.33-7.39(4H, m), 7.86-7.90(1 H. m). 

20 Preparation Example 191. 4-(3-Chloro-benzyloxv)-benzylamine 

To a solution of 4-cyanophenol (2.28g, 19.1 mmol) and 3-chlorobenzyl 
bromide (2.2mL, 16.8mmol) in N,N-dimethylformamide (lOOmL) was added 
potassium cart>onate (5.88g, 42.5mmol), and the solution was stirred at SOX for 9 
hours. The reaction mixture was partitioned in ethyl acetate and water. This 

25 organic layer was separated, washed with 2N sodium hydroxide, water and then 
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brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated, 
and a crude product (4.20g, quantitatively) was obtained. 

To a suspension of aluminum chloride in tetrahydrofuran (40mL) was added 
lithium aluminum hydride (4.70g, 35.2mmol) while cooling on a water bath. A 
5 solution of the crude product (1 .1 5g, 4.71 mmol) in tetrahydrofuran (10mL) was added 
to this suspension, which was then stirred at 0-1 ""C for 50 minutes. Concentrated 
aqueous ammonia (8mL) was added to the reaction mixture, ultrasound was applied, 
concentrated aqueous ammonia (8mL) was further added, and the solution was 
stirred for 1 hour at room temperature. This mixture was filtered through Celite pad, 

10 and this filtrate was separated. This filtrate was partitioned in tetrahydrofuran, ethyl 
acetate and water. This organic layer was separated, washed with water and brine, 
and dried over anhydrous sodium sulfate and anhydrous magnesium sulfate. The 
solvent was evaporated, and the title compound (1 .15g, 99%) was obtained. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 3.03(2H, brs), 3.64(2H, s), 5.11(2H, s). 6.94(2H, 

15 d, J=8.0Hz). 7.24(2H, d, J=8.0Hz). 7.37-7.45(3H, m), 7.50(1 H, s). 

Preparation Example 192. 4>(3-Methoxv-benzvloxy)-benzvlamine 

To a solution of 4-cyanophenol (3.31g,27.8mmol) and 3-methoxybenzyl 
bromide (3.7mL,26.4mmol) in N,N-dimethylformamide (lOOmL) was added potassium 

20 carbonate (8.50g,61.5mmol), and the solution was stirred at 50^*0 for 5 hours. The 
reaction mixture was partitioned in diethyl ether and water. This organic layer was 
separated, washed with 2N sodium hydroxide, water and brine, and dried over 
anhydrous magnesium sulfate. The solvent was evaporated, and a crude product 
(6.52g,98%) was obtained. 

25 To a solution of the resulting crude product (3.75g, 15.7mmol) in 
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tetrahydrofuran (80mL) was added lithium aluminum hydride (596mg, 15.7mmol), 
and the solution was stirred at room temperature for 23 hours. Sodium fluoride 
(6.6g) was added to the reaction mixture solution at room temperature, which was 
then cooled with an ice water bath, then, a mixture solution of water (2mL) and 
5 tetrahydrofuran (18mL) was added, followed by stirring. This mixture solution was 
filtered through Celite pad, and what was on Celite was washed with tetrahydrofuran 
and ethyl acetate. This filtrate was separated, the solvent was evaporated to obtain 
the title compound (3.84g, quantitatively) as a crude product. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.33(2H. brs). 3.63(2H. s). 3.76(3H. s). 5.06(2H. 
10 s). 6.87-6.90(2H, d. J=8.4Hz), 6.93{2H, d, J=8.4Hz), 7.00-7.01 (2H, m), 7.23(2H, d, 
J=8.4Hz), 7.28-7.32(1 H, m). 

Preparation Example 193. 4-r4-Methvl-Dvridin-2-vloxvmethvh-benzvlamine 

To a solution of 2-fluoro-4-methylpyridine (500mg, 4.50mmol) and 

15 4-{hydroxymethyl)benzonitrile (899mg, 6.75mmol) in N,N-dimethylformamide (3mL) 
was added sodium hydride (0.27g, 6.75mmol; 60% in oil), and the solution was 
stirred at 70''C for 1 hour. The reaction solution was allowed to room temperature, 
then, partitioned in ethyl acetate and water, the organic layer was washed with water, 
and then, dried over anhydrous magnesium sulfate. The solvent was evaporated, 

20 the residue was purified by silica gel column chromatography (hexane / ethyl acetate), 
and a white solid (833mg, 83%) was obtained. 

To a solution of the resulting white solid (200mg, 0.891 mmol) in 
tetrahydrofuran (3mL) was lithium aluminum hydride (68mg, 1.78mmol), and the 
solution was stirred at room temperature for 1 hour. The reaction solution was 

25 partitioned in ethyl acetate and water, and the organic layer was dried over 
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anhydrous magnesium sulfate. The solvent was evaporated, and the title 
compound (181mg, 89%) was obtained as a crude product, 

^H-NMR Spectrum (DMSO-de) 5{ppm) : 2.77(3H. s). 3.69(2H. s). 5.29(2H. s), 6.68(1 H, 
S). 6.82(1 H, d. J=4.4Hz), 7.30-7.39(4H, m). 8.02(1 H, d, J=5.6Hz). 

5 

Preparation Example 194. 4-f5-Methvl'Dvridin-2-vloxymethvl )-benzvlamine 

To a solution of 2-fluoro-5-methylpyridine (I.Og, 9.0mmol) and 
4-(hydroxymethyl)benzonitrile (1.8g, 13.5mmol) in N,N-dimethylformamide (5mL) was 
added sodium hydride (0.54mg, 13.5mmol; 60% in oil), and the solution was stirred 

10 for 30 minutes at 70*^0. The reaction solution was allowed to room temperature, 
then, partitioned in ethyl acetate and water, the organic layer was washed with water, 
and then, dried over anhydrous magnesium sulfate. The solvent was evaporated, 
the residue was purified by silica gel column chromatography (hexane / ethyl acetate), 
and a white solid (1 .46g, 72%) was obtained. 

15 To a solution of the resulting white solid (SOOmg, 2.23mmol) in 

tetrahydrofuran (5mL) was added lithium aluminum hydride (169mg, 4.46mmol), and 
the solution was stirred at room temperature for 30 minutes. The reaction solution 
was partitioned in ethyl acetate and water, and the organic layer was dried over 
anhydrous magnesium sulfate. The solvent was evaporated, and the title 

20 compound (457mg, 90%) was obtained as a crude product. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.20(3H, s), 3.69(2H, s), 5.27(2H, s). 6.76(1H, 
d, J=8.4Hz), 7.30-7.39(4H, m), 7.54(1 H, d, J=7.2Hz), 7.97(1H. s). 



25 



Preparation Example 195. 1-Bromo-4-(2-propoxy-ethyl)-benzene 

To a mixture of sodium hydride (66%, 360mg, ISmmol) and tetrahydrofuran 
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(lOmL) was added 2-(4-bromophenyl)ethanol {1.5g, 7.5mmol) on an ice bath, the 
solution was stirred at room temperature for 1 hour. 1 -lodopropane (1.5mL, 
ISmmol) and N.N-dimethylformamide (lOmL) were added to the reaction solution on 
an ice bath, and the solution was stirred overnight at 45'*C. The reaction solution 
5 was partitioned with water (lOOmL) and heptane (200mL). The organic layer was 
separated, and washed with brine, this solvent was evaporated in vacuo, the residue 
was purified by silica gel column chromatography (heptane : ethyl acetate = 30 : 1), 
and the title compound (0.80g, 3.3mmol, 44%) was obtained as a colorless oil. 
^H-NMR Spectrum (CDCI3) 5(ppm) : 0.88-0.92(3H, m), 1.55-1.61(2H, m). 2.83(2H, t. 
10 J=7.0Hz). 3.36-3.40(2H, m), 3.60(2H, dt, J=1.5, T.OHz). 7.10(2H. d, J=8.1Hz), 
7.40(2H. d, J=8.2Hz). 

Preparation Example 196. 4-(2-Propoxy-ethyl)-benzonitrile 

1-Bromo-4-(2-propoxy-efriyl)-benzene described in Preparation Example 195 

15 (790mg. 3.2mmol), zinc cyanide (380mg, 3.2mmol) and 
tetrakis(triphenylphosphine)palladium (190mg, 0,16mmol) were added to 
N-methylpyrrolidinone (10mL), and this mixture was stirred at 125°C for 4 hours. 
This reaction mixture was allowed to cool, and water (50mL) and ethyl acetate 
(50mL) were added thereto. This mixture solution was filtered through Celite pad. 

20 The organic layer was separated, then, washed with water (3 times) and brine, and 
then, concentrated in vacuo. The residue was purified by silica gel column 
chromatography (heptane : ethyl acetate = 8 : 1), and the title compound (120mg, 
0.62mmol, 19%) was obtained as a colorless oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 0.89(3H, t, J=7.3Hz), 1.57(2H, tq. J=7.3, 7.3Hz), 
25 2.93(2H, t, J=6.6Hz), 3.38(2H, t, J=6.7Hz), 3.64(2H, t, J=6.6Hz), 7.34(2H. d, 
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J=8.1Hz), 7.58(2H. d. J=8.2Hz). 

Preparation Example 197. 4-r2-PrQpoxv-ethY l)-benzvlamine 

To a mixture of lithium aluminum hydride (120mg, 2.5mmol) and 
5 tetrahydrofuran (3mL) was added 4-(2-propoxy-ethyl)-benzonitrile described in 
Preparation Example 196 (120mg, 0.62mmol), the solution was stinted overnight at 
room temperature. The reaction solution was cooled to C'C. tetrahydrofuran (30mL), 
water {0.1 2mL), an aqueous solution of 5N sodium hydroxide (0.1 2mL) and water 
(0.36mL) were sequentially added dropwise. After stirring for 1 hour at room 

10 temperature, this reaction mixture was filtered through a filter paper This filtrate 
was concentrated in vac^o, the residue was filtered using NH-silica gel, and the title 
compound (123mg, 0.64mmol, 103%) was obtained as a colorless oil. 
^H-NMR Spectrum (CDCI3) 5(ppm) : 0.91(3H, t, J=7.4Hz), 1.55-1 .62(2H. m), 2.88(2H. 
t J=7.3Hz). 3.40(2H, t, J=6.7Hz), 3.63(2H, t, J=7.2Hz), 3.84(2H, s), 7.20(2H, d. 

15 J=8.1Hz), 7.23(2H, d, J=8.2Hz). 

Example A-1 . 2.6-Diamino-N-f5-(4-f luoro-Dhenoxy>-furan-2-v lmethvl)-nicotinamide 

2,6-Diamino-nicotinic acid described in Preparation Example A-1 5 (0.1 5g, 
0.98mmol), triethylamine (0.41 mU 2.94mmol) and 

20 benzotriazol-1 -yloxytris(dimethylamino)phosphonium hexafluorophosphate (0.65g. 
1.47mmol) were dissolved in N,N-dimethytformamide (5mL), and the solution was 
stirred at room temfjerature for 10 minutes. Then, a solution of 
0(5-(4-fiuoro-phenoxy)-furan-2-yl)methylamine described in Preparation Example 
169 (304mg, 1.47mmol) in N,N-dimethylformamide (1mL) was added thereto, 

25 followed by stirring at room temperature for 14 hours 50 minutes. After the reaction 
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was completed, reaction solution was poured Into brine, the solution was extracted 
with etiiyl acetate, the fractionated organic layer was dried over anhydrous 
magnesium sulfate and then concentrated. The otitained residue was subjected to 
silica gel column chromatography, eluted witii solvent (ethyl acetate), and the title 
5 compound (0.1 2g, 0.35mmol, 36%) was obtained. 

^H-NMR Spectmm (DMSO-d6) 6(ppm) : 4.28 (2H. d. J=5.2 Hz), 5.64-5.69 (2H. m), 
6.10 (2H, br s), 6.22 (1H, d, J=3.2 Hz), 6.96 (2H. br s). 7.08-7.14 (2H. m). 7.19-7.26 
(2H. m), 7.63 (1H, d, J=8.8 Hz), 8.22 (1H, t, J=5.2 Hz) 

10 Example A-2. 2.6-Oiamino-N-f5-benzofuran-2-vlmethvl-fu ran-2-vlmethvll 
-nicotinamide 

^H-NMR Spertrum (CDCb) 6(ppm) : 4.18(2H. s). 4.31 (2H, d. J=5.6Hz). 5.65 (1H, dd. 
J=1.2. J=8.4Hz). 6.08 (2H. brs). 6.13-6.20 (2H, m). 6.65 (1H, s), 6.95 (2H, brs). 
7.18-7.28 (2H, m), 7.48-7.53 (1H, m). 7.55 (1H. dd, J=0.8, J=5.6Hz), 7.63 (1H, d, 
15 J=8.4Hz). 8.23 (1 H, t, J=5.6Hz). 

Example A-3. 2-Amino-N-(5-^4-chloro-phenoxy)-furan-2-ylmethvl)nicotinamide 

The titie compound (55mg, 0.160mmol, 72.9%) was obtained as a brown oil 
from 2-aminonicotinic acid (34mg,0.24mmol) and 

20 C-(5-(4-chlorophenoxy)furan-2-yl)methylamine described in Preparation Example 47 
(50mg,0.22mmol) according to an analogous method to Example Q-6. 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.33 (2H, d, J=5.6Hz), 5.73-5.77 (IN, m), 
6.29 (1H, d, J=3.2Hz), 6.54-6.58 (1H, m), 7.00-7.10 (4H, m). 7.38-7.45 (2H. m), 7.88 
(1H, d. J=7.6Hz). 8.03-8.07 (1H. m), 8.85 (1H, t, J=5.6Hz). 

25 
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Example A-4. 2-Amino-N-f5-f3-chloro-benzvn-f uran-Z -ylmethvl^nicotinamicie 

The title compound (HOrng, 0.322mmol, 89.4%) was obtained as a white 
solid from 2-aminonicotinic acid (55mg,0.39mmol) and 
C-(5-(3-chloro-benzyl)-furan-2-yl)-melhylamine described in Preparation Example 56 
5 (80mg, 0.36mmol) according to an analogous method to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.94 (2H, s), 4.34 (2H. d. J=5.6Hz), 6.05 (1H. 
d. J=3.2Hz). 6.15 (1H, d. J=3.2Hz). 6.54 (1H. dd, J=4.0, 8.0Hz), 7.03 (2H. brs). 
7.16-7.20 (1H, m), 7.24-7.35 (3H, m), 7.87 (1H, dd. J=1.6, 8.0Hz). 8.05 (1H, dd. 
J=1 .6. 4.0Hz). 8.48 (1 H, t, J=5.6Hz). 

10 

Example A-5. 2-Amino-N-f5-benzvl-furan-2-vlmethvl)-nicotinamide 

The title compound (118mg. 0.384mmol. 24%) was obtained from 
C-(5-benzyl-furan-2-yt)-methylamine (360mg, 1.92mmol) prepared from 
5-benzyl-furan-2-carbaldehyde according to an analogous method to Example Q-1 , 
15 and 2-aminonicotinic acid (221 mg. 1.60mmol) according to an analogous method to 
Example H-1 . 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.91 (2H, s), 4.34 (2H. d, J=6.0Hz). 6.00 (1H, 
d. J=2.8Hz), 6.14 (1H, d. J=2.8Hz). 6.54 (1H. dd. J=4.8. 7.6Hz), 7.04 (2H, brs). 
7.13-7.32 (5H. m). 7.87 (1H. dd. J=1.6, 7.6Hz), 8.05 (1H. d, J=1.6. 4.8Hz). 8.84 (1H, t, 
20 J=6.0Hz). 

Example A-6. 2-Amino-N-f5-r3-fluoro-benzyn-furan-2-vlmethvn-nicotinamide 

The title compound (252mg, 0.775mmol, 65%) was obtained from 
2-aminonicotinic add (164mg, 1.19mmol) and 

25 C-(5-(3-fluoro-benzyl)-furan-2-yl)-methylamine described in Preparation Example 84 
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(269mg, 1 .31mmol) according to an analogous method to Example H-1 . 
'H-NMR Spectrum (DMSO-de) 6(ppm) : 3.95 (2H, s). 4.34 (2H. d. J=5.6Hz), 6.04 (1H. 
d. J=3.2Hz), 6.15 (1H, d, J=3.2Hz). 6.54 (IH. dd. J=4.8, 7.6Hz), 6.97-7.12 (5H, m), 
7.28-7.36 (IH. m). 7.87 (IH. dd. J=2.0, 7.6Hz). 8.04(1 H. dd. J=2.0. 4.8Hz), 8.84 (1H. 
5 t. J=5.6Hz). 

Example A-7.2-Amino-N-f5-Dhenylaminom ethvl-furan-2-vlmethvl^nlcotinamlde 

The title compound (49mg, 0.15mmol, 90%) was obtained as a white solid 
from (5-aminomethyl-furan-2-ylmethyl)-phenyl-amine described in Preparation 
10 Example 104 (34mg, 0.17mmol) and 2-amino-nlcotinlc acid (26mg, 0.19mmol) 
according to an analogous method to Example A-26. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.19 (2H. d, J=6.0Hz). 4.39 (2H, d. J=5.5Hz), 
6.02 (IH, t. J=6.0Hz). 6.19 (2H. dd. J=3.1. 11Hz), 6.52 (IH, t. J=7.3Hz). 6.57 (IH. dd. 
J=4.8, 7.7Hz), 6.62 (2H, d, J=7.7Hz). 7.03-7.07 (4H. m). 7.91 (IH, dd, J=1.7, 7.7Hz). 
15 8.07 (1 H, dd. J=1 .7. 4.8Hz). 8.88 (1 H. t, J=5.5Hz). 

Example A-8. 2-Amino-N-f5-f2-Dhenvlamino-ethvh-furan-2-v lmethvl>-nicotinamlde 

The title compound (29mg.86Mnnol,89%) was obtained as a white solid from 
2-(5-aminomethyl-furan-2-yl)-ethyl)-phenylamine described in Preparation Example 
20 107 (21 mg, 97|jmol) and 2-amino-nicotinic acid (16mg. 0.12mmol) according to an 
analogous method to Example A-26. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 2.83 (2H. t J=7.3Hz), 3.26 (2H. m), 4.38 (2H. 
d. J=5.5Hz). 5.61 (IH. t, J=5.7Hz). 6.12 (IH, d. J=3.1Hz), 6.17 (IH. d. J=3.1Hz). 6.52 
(IH. t. J=7.3Hz). 6.54-6.59 (3H. m). 7.04-7.08 (4H, m). 7.92 (IH. dd, J=1.8. 7.7Hz). 
25 8.07 (1 H. dd. J=1 .8. 4.8Hz). 8.87 (1 H. t. J=5.7Hz). 
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Example A-9. 6-AminQ-N-(5-f3-fluorO'benzvl)'furan-2->^methvlVnicotinamide 

The title compound (265mg. 0.814mmol, 63%) was obtained from 
6-aminonlcotinic acid (180mg, I.SOmmol) and 

5 C-CS-CS-fluoro-benzyO-furan-a-yO-metliylamine described in Preparation Example 84 
(293mg, 1 .43mmol) according to an analogous metliod to Example H-1 . 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 3.95 (2H. s), 4.33(2H. d, J=5.6Hz). 6.03 (1H, 
d, J=3.2Hz), 6.12 (1H, d, J=3.2Hz), 6.38 (1H. d, J=8.8Hz). 6.45 (2H, brs), 7.00-7.09 
(3H. m), 7.28-7.36 (1H, m), 7.78 (1H, dd, J=2.4, 8.4Hz), 8.43 (1H, d, J=2.4Hz). 8.56 
10 (IH.t. J=5.6Hz). 

Example A-10. 2.6-Diamino-N-(4-benzyloxy-benzyl)-nicotinamide 

2,6-Diamino-nicotinic acid described in Preparation Example A-15 (0.6g, 
a92mmol), triethylamine (1 .64mL, 1 1 .8mmol) and benzotriazole-1 -yloxy 

15 tris(dimethylamino)phosphonium hexafluorophosphate (2.6g, 5.9mmol) were 
dissolved in N,N-dimethylformamide (200mL), 4-benzyIoxy-benzylamine described in 
Preparation Example 1 (1 .25g, 5.9mmol) was added thereto, and the solution was 
stirred at room temperature for 16 hours. After the reaction was completed, the 
reaction solution was poured into brine, and the solution was extracted with ethyl 

20 acetate. The organic layer was dried over anhydrous magnesium sulfate, then 
concentrated, the obtained residue was purified by NH silica gel column 
chromatography (ethyl acetate : hexane = 2:1, then ethyl acetate), the resulting 
solid was washed with solvent (chloroform : ethyl acetate = 2:1), and the title 
compound (0.37g, l.lmmol, 27%) was obtained. 

25 ^H-NMR Spectmm (DMSO-de) 5(ppm) : 4.29 (2H. d, J=6.0Hz), 5.07 (2H, s), 5.66 (1H. 
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d, J=8.4Hz), 6.06 (2H. br s), 6.91-6.97 (4H. m). 7.19 (2H, d. J=8.8Hz). 7.29-7.45 (5H. 
m). 7.65 (1H. d. J=8.4Hz), 8.27 (1H, t. J=6.0Hz). 

Example A-11 . 2.6-Diamino-N-r4-f2-fluoro-benzvl oxv>-benzvl)-nicotinamide 
5 2,6-Diamino-nicotinic acid described in Preparation Example A-15 (200mg, 

1.3mmol). triethylamlne {0.54mL. 3.87mmol) and 

benzotrlazol-1 -yloxytris(dimelhylamino)phosphonium hexafluorophosphate (862mg, 
1.95mmol) were added to N.N-dlmethylformamlde (20mL), and the solution was 
stirred at room temperature for 20 minutes. Next. 

10 4-(2-fluoro-benzyloxy)-benzylamine described in Preparation Example 154 (453mg. 
1.96mmol) was added thereto, and the solution was stinred at room temperature for 
14 hours. After the reaction was completed, the reaction solution was poured into 
brine, the solution was extracted with ethyl acetate, the fractionated organic layer 
was dried over anhydrous magnesium sulfate and then concentrated. The otJtained 

15 residue was subjected to silica gel column chromatography, eiuted with solvent (ethyl 
acetate) and the title compound (147mg, 0.40mmol, 31%) was obtained. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.30 (2H, d, J=6.0 Hz), 5.11 (2H, s), 5.67 (1H, 
d, J=8.8 Hz), 6.06 (2H, br s). 6.89-7.02 (4H, m). 7.16-7.28 (4H. m), 7.37-7.44 (1H, m), 
7.51-7.56 (1H, m), 7.66 (1H, d, J=8.8 Hz), 8.28 (1H, t, J=6.0 Hz). 

20 

Example A-1 2. 2.6-Diamino-N-(4-(pvridin-2-yimethoxy)-benzyn-nicotinamide 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.29 (2H, d. J=6.0Hz). 5.15 (2H, s), 5.66 (1H, 
d. J=8.8 Hz), 6.06 (2H. br s). 6.91-6.98 (4H, m), 7.17-7.23 (2H, m), 7.31-7.35 (1H, m), 
7.49 (1H, d. J=7.6 Hz), 7.65 (1H, d, J=8.8 Hz), 7.82 (1H, dt, J=2.0. 7.6 Hz), 8.28 (1H, 
25 t. J=6.0 Hz). 8.55-8.58 (1 H, m). 
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Example A-1 3. 2.6-Diamino-N-f4-phenQxvmethvl-benzvn-nicx ^tinamide 
'H-NMR Spectrum (CDCI3) 6(ppm) : 4.51 (2H. brs). 4.57(2H. d, J=5.6Hz), 5.06(2H, s), 
5.77(1H. d. J=8.4H2). 6.04(1H, brs). 6.45{2H, brs). 6.96-6.98(3H. m). 7.28-7.31 (3H. 
5 m). 7.34-7.43(4H. m). 

Example A-1 4. 2.6-Diamino-N-f4-fthioDhen-3-vlmethoxv^-benz yl^-nicotinamide 
^H-NMR Spectrum (DMSO-ds) 6(ppm) : 4.28 (2H, d. J=6.0 Hz). 5.04 (2H, s), 5.65 (1H. 
d. J=8.4 Hz). 6.05 (2H. br s). 6.89-6.99 (4H, m). 7.13-7.21 (3H. m). 7.51-7.55 (2H. m), 
10 7.64 (1 H. d, J=8.4 Hz), 8.26 (1 H. t. J=6.0 Hz). 

Example A-1 5. 2-amino-N-r4-f2-nitro benzyloxv^ benzyl)-nicotinamide 

To a solution of sodium 

4-(((2-aminopyrldin-3-carbonyl)-amino)-methyl)-phenolate described in Preparation 

15 Example A+-1 (lOOmg, 0.377mmol) in N.N-dimethylformamide (2.5mL) was added 
O-Nitrobenzyl chloride (65mg. 0.379mmol). and the solution was stinred at room 
temperature for 2 hours. Ethyl acetate and water were added to tiie reaction 
solution, which was then partitioned, the organic layer was washed with water and 
dried over anhydrous magnesium sulfate. The residue was purified by silica gel 

20 column chromatography (hexane : ethyl acetate), and the title compound (51 mg. 
37%) was obtained as a white solid. 

'H-NMR Spectrum (CDCI3) 6(ppm) : 4.55(2H. d, J=5.6Hz). 5.50(2H, s). 6.23(1 H, brs), 
6.39(2H. brs). 6.57-6.60(1 H. m). 6.98(2H, d. J=8.6H2), 7.30(2H, d. J=8.6Hz). 
7.50-7.52(1 H, m), 7.58-7.60(1 H. m), 7.67-7.71 (1 H, m), 7.87-7.89(1 H, m). 
25 8.1 5-8.1 8(2H. m). 
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Example A-16. 2-Amino-N-f4-r2-amino-benzvloxv)-benzvn-n icotinamide 

2-Aniino-N-(4-(2-nltrobenzyloxy)-benzyI)-nicotinamide described in Example 
A-15 was dissolved in a mixture solvent of ethanol-tetrahydrofuran-water (3:1:1.5). 
5 iron powder (4mg) and ammonium chloride (85mg) were added thereto, and the 
solution was stin-ed overnight under reflux. In addition, iron powder (lOmg) and 
ammonium chloride (20mg) were added, and the solution was stirred under reflux for 
2 hours. The reaction solution was allowed to room temperature, filtered through 
Celite pad to remove insoluble matter, and the filtrate was concentrated in vacuo. 
10 The residue was purified by NH silica gel chromatography (hexane : ethyl acetate), 
and the title compound (9mg, 98%) was obtained as a pale brown solid. 
^H-NMR Spectrum (CDCb) 6(ppm) : 4.53(2H, d. J=5.6Hz). 5.04(2H, s). 6.24(1 H, brs). 
6.51 (2H, brs). 6.57-6.60(1 H. m), 6.72-6.79(2H. m), 6.99(2H. d. J=8.4Hz), 
7.16-7.20(2H, m). 7.28(2H. d, J=8.4Hz). 7.58-7.60(1H, m). 8.13-8.14(1H, m). 

15 

Example A-1 7. 2-Amino-N-(4-benzyloxy-benzyl)-nicotinamide 

The title compound (257mg, 0.771 mmol, 72%) was obtained from 
2-aminonicotinic acid (148mg, 1.07mmol) and 4-benzyloxy-benrylamine described in 
Preparation Example 1 (251 mg, I.ISmmol) according to an analogous method to 
20 Example H-1 . 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.34 (2H, d. J=6.0Hz). 5.06 (2H, s). 6.55 (1H, 
dd. J=4.8. 7.6Hz), 6.94 (2H, d, J=aOHz), 7.03 (2H. brs). 7.20 (2H. d. J=8.0Hz),7.29 
(1H. t, J=6.4Hz), 7.36 (2H, dd, J=6.4,6.8Hz), 7.41 (2H, d. J=6.8Hz), 7.90 (1H, d. 
J=7.6Hz). 8.05 (1H, d, J=4.8Hz), 8.88 (1H, t, J=6.0Hz). 

25 

303 



E0006 UP25W/KAN 

Example A-1 8. 2-Amino-N-f3-phenoxy-benzvl)-nicotinamide 

The title compound (87mg, 0.27mmol, 26%) was obtained from 
2-aminonicotinic acid (144mg.1.04mmol) and 3-phenoxy-benzylamine described in 
Preparation Example 4 (228mg, 1,15mmol) according to an analogous method to 
5 Example H-1 . 

'H-NMR Spectrum (DMSO-de) 6(ppm) : 4.40 (2H. d. J=5.6Hz). 6.56 (1H, dd. J=4.8. 
7.6Hz), 6.85 (1H, dd. J=1.2. 8.0Hz). 6.92-7.05 (5H. m), 7.06 (1H. d. J=7.6Hz), 7.11 
(1H. dd. J=7.6. 8.0Hz). 7.29-7.40 (3H, m), 7.89 (1H, dd, J=2.0, 7.6Hz), 8.06 (1H, dd. 
J=2.0. 4.8Hz). 8.96 (1H, t. J=5.6Hz). 

10 

Example A-1 9. 2-Amino-N-r4-r3-fluoro-benzvloxv^benzvn-nicotinamtde 

The title compound (172mg. 0.489mmol, 40%) was obtained from 
2-aminonicotinic acid (170mg,1.23mmol) and 4-(3-fluoro-benzyloxy)-benzylamlne 
described in Preparation Example 6 (312mg. 1.35mmol) according to an analogous 
15 method to Example H-1 . 

^H-NMR Spectrum (DMSO-ds) 5(ppm) : 4.35 (2H. d. J=6.0Hz). 5.10 (2H. s). 6.45-6.60 
(1H, m). 6.85-7.46 (10H. m). 7.85-7.92 (1H, m), 8.03-8.07 (1H, m). 8.75-8.92 (1H. m). 

Example A-20. 2-Amino-N-f4-f2-fluoro-benzvloxv>-benzvn-nicotinamide 
20 The title compound (67mg. 0.19mmol, 45%) was obtained from 

2-aminonicotinic add (58mg. 0.42mmol) and 4-(2-fluoro-benzyloxy)-benzylamine 
described in Preparation Example 154 (117mg. 0.506mmol) according to an 
analogous method to Example H-1 (with the proviso that only the reaction 
temperature was changed to eo^C). 
25 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.34 (2H. d, J=6.0Hz). 5.10 (2H. s), 6.56 (1H. 
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dd. J=4.8. 7.6Hz). 6.90-7.00 (2H, m). 7.04 (2H. brs). 7.15-7.28 (4H. m). 7.35-7.44 (1H. 
m), 7.50-7.58 (1H, m), 7.90 (1H, dd. J=1.2. 7.6Hz). 8.05 (1H. dd, J=1.2. 4.8Hz). 
8.86-8.95 (1H, m). 

5 Example A-21 . 2-Amino-N-(4-f4-fluoro-benzvloxv)-benzvl ^nicotinamide 

The title compound (187mg, 0.532mmol, 96%) was obtained from 
2-amlnonicotinic add (77mg, 0.56mmol) and 4-(4-fluoro-benzyloxy)-benzylamine 
described in Preparation Example 155 (155mg, 0.670mmol) according to an 
analogous method to Example H-1 (with the proviso that only the reaction 
10 temperature was changed to 60°C). 

^H-NMR Spectrum (DMSO-de) Q(ppm) :4.34 (2H, d. J=5.6Hz). 5.04 (2H. s). 6.56 (1H. 
dd, J=5.2, 8.0Hz), 6.94 (2H. d, J=8.4Hz), 7.03 (2H, brs), 7.12-7.25 (4H, m). 7.46 (2H, 
dd, J=6.0, 8.4Hz). 7.90 (1H. d, J=8.0Hz). 8.05 (1H, d, J=5.2Hz). 8.88 (1H, t, 
J=5.6Hz). 

15 

Example A-22. 2-Amino-N-f4-benzvloxv-benzvn-thionicotinamide 

A mixture of 2-amino-N-(4-benzyloxy-benzyl)-nlcotinamide described in 
Example A-17 (220mg, 0.67mmol), 

2,4-bis(4-methoxyphenyl)-1,3-dlthia-2.4-diphosphetane-2,4-disulphlde (Lawesson's 

20 reagent) (670mg, 1.7mmol) and toluene (8mL) was stirred at 80°C for 15 minutes, 
then, refluxed for 45 minutes. After cooling, the precipitate was filtered, and the 
filtrate was evaporated in vacuo. Purification was carried out by NH silica gel 
column chromatography (ethyl acetate), and the title compound (28mg, 0.080mmol, 
12%) was obtained as a pale yellow oil. 

25 ^H-NMR Spectrum (CDCI3) 6(ppm) : 4.87 (2H, d, J=4.9Hz), 5.08 (2H. s), 5.88 (2H. 
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brs). 6.62 (1H, dd, J=4.9. 7.5Hz). 6.98 (2H. d, J=8.6Hz) . 7.30 (2H. d. J=8.6H2) . 
7.32-7.44 (6H. m), 7.71 (1H. brs), 8.07 (1H. dd, J=1.7. 4.9Hz). 

Example A-23. 2-Amino-N-f3-f2-biJtvnvloxv^benzy l>-niootinamide 
5 Trifluoroacetic acid salt of the tide compound (10mg, 0.024mmol, 49%) was 

obtained from 2-amino-N-{3-hydroxybenzyl)-niootlnamide described in Preparation 
Example A+-17 (12mg, O.OSOmmol) and 1-bromo-2-butyne (6.6mg, O.OSOmmol) 
according to an analogous method to Example E-43. 
MS m/e (ESI) 296.3 (MH^) 

10 

Example A-24. 2-Amino-N-(4-benzvlamino-t)enzvn-6-chloro-nicotinamide 

To a solution of (4-aminomethylphenyl)-benzylamine described in Preparation 
Example 19 (369mg, 1.74mmol) and 2-amino-6-chloro-nlcotinlc add (300mg, 
1.74mmol) In N,N-dimethylformamide (lOmL) were added 

15 benzotriazol-1-yloxytrls(dimethylamino)phosphonium hexafluorophosphate (924mg, 
2.09mmol) and friethylamine (0.49ml_ 3.48mmol), and the solution was stin-ed 
overnight at room temperature. Ethyl acetate and water were added to the reaction 
solution, which was then partitioned, the organic layer was washed with water, and 
then, dried over anhydrous magnesium sulfate. The solvent was evaporated, the 

20 residue was purified by silica gel column chromatography (hexane : ethyl acetate), 
and the title compound (310mg, 49%) was obtained as a pale yellow solid. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.32-4.34(3H, m), 4.45(2H, d, J=5.6Hz). 6.07(1 H, 
brs), 6.54-6.63(5H. m), 7.03(1H. dd, J=2.4, J=8.4Hz). 7.14(2H, d, J=8.4Hz), 
7.35-7.36(4H, m), 7.48(1 H. d, J=8.0Hz). 

25 
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Example A-25. 2-Amino-6K^lorQ-N-f4>Dhen ylamino-benzyl^-nicotinamide 

To a solution of (4-aminomethyl-phenyf)-phenylanriine described in 
Preparation Example 20 (345mg, 1.74mmol) and 2-amino-6-chloro-nicotinic acid 
(300mg. 1.74mmol) in N,N-dimethylformamide (10mL) were 
5 benzotriazol-1-yloxytris{dimethylamino)phosphonium hexafluorophosphate (924mg, 
2.09mmol) and triethylamine (0.49mU 3.48mmol). and the solution was stirred 
overnight at room temperature. Ethyl acetate and water were added to the reaction 
solution, which was then partitioned, ttie organic layer was washed with water, and 
then, dried over anhydrous magnesium sulfate. The solvent was evaporated, the 
10 residue was purified by silica gel column chromatography (hexane : ethyl acetate), 
and the title compound (360mg, 59%) was obtained as a pale yellow solid. 
^H-NMR Spectrum (CDCia) 6(ppm) : 4.51{2H. d. J=5.2Hz), 5.74(1 H, s). 6.16(1H, brs), 
6.57(1 H, d. J=8.0Hz), 6.58(2H, s), 6.94-6.97(1 H, m), 7.04-7.09(4H, m), 7.21-7.30(4H, 
m), 7.52(1 H,d, J=8.0Hz). 

15 

Example A-26. 2-Amino-6-chlorO'N-(4-phenvlaminomethyl-benzyl)-nicotinamide 

To a solution of (4-aminomethyl-benzyl)-phenylamine described in 
Preparation Example 21 (369mg. 1.74mmol) and 2-amino-6-chloro-nicotinic acid 
(300mg. 1.74mmol) in N,N-dimethylformamide (lOmL) were added 

20 benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (924mg. 
2.09mmol) and triethylamine (0.49mL, 3.48mmol), and the solution was stinted 
overnight at room temperature. Ethyl acetate and water were added to the reaction 
solution, which was then partitioned, the organic layer was washed with water, and 
then, dried over anhydrous magnesium sulfate. The solvent was evaporated, the 

25 residue was purified by silica gel column chromatography (hexane : ethyl acetate), 
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and the title compound (479mg, 75%) was obtained as a pale yellow solid. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.08(1 H. brs). 4.31 (2H. s). 4.57(2H, d. J=5.6Hz). 
6.21 (1H. brs). 6.57(1 H, d. J=8.0Hz), 6.58(2H. s), 6.61-6.63(2H, m). 6.70-6.74(1 H. m). 
7.1 5-7.1 9(2H. m). 7.30(2H. d, J=8.0Hz). 7.37(2H. d, J=8.0Hz), 7.51 (1H. d, J=8.0Hz). 

5 

Example A-27. 2-Amino-6-chlQro-N-r4-benzvloxv-be nzvlVnicotinamide 

2-Amino-6-chloro-nicotinlc acid described In Preparation Example A-1 
(220mg, 1.4mmol), triethylamine (0.47mL, 3.37mmol) and 
benzotriazol-1 -yloxytris(dimethylamino)phosphonium hexafluorophosphate (764mg, 

10 1.73mmoO were dissolved in N.N-dimethylfonfnamide (3mL), 
4-benzyloxy-benzylamine described In Preparation Example 1 (399mg, 1.87mmol) 
was added thereto, followed by stirring at room temperature for 17 hours 30 minutes. 
After the reaction was completed, the reaction solution was poured into brine, which 
was then extracted with ethyl acetate. The organic layer was dried over anhydrous 

15 magnesium sulfate, then concentrated, the obtained residue was purified by silica gel 
column chromatography (ethyl acetate : hexane = 1:1), and the title compound 
(115mg, 0.31 mmol, 22%) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.35 (2H, d. J=6.0Hz), 5.08 (2H. s), 6.63 (1H. 
d, J=8.0Hz), 6.94-6.98 (2H, m), 7.23 (2H, d, J=8.4Hz), 7.29-7.45 (5H, m), 7.52 (2H, 
20 brs), 7.97 (1 H, d, J=8.0Hz), 8.96 (1 H, t, J=6.0Hz). 

Example A-28. 2-Amlno-N-r4-benzvloxv-benzvll-6-cycloDroDvl amino-nicotinamide 

2-Amlno-6-chloro-N-(4-t>enzyloxy-benzyl)-nlcotinamlde described in Example 
A-27 (80mg, 0.22mmol) was dissolved in tetrahydrofuran (3mL), cyclopropylamine 
25 (0.3mL, 4.3mmol) was added thereto, and the solution was heated in a sealed tube 
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for 16 hours (oil bath temperature: 140''C). The reaction solution was allowed to 
room temperature, the solution was concentrated, the obtained residue was purified 
by NH silica gel column chromatography (ethyl acetate : hexane = 2:1), and the title 
compound (12mg, 0.031 mmd, 14%) was obtained. 
5 'H-NMR Spectrum (CDCI3) 6(ppm) : 0.52-0.58 (2H, m), 0.74-0.81 (2H. m), 2.47-2.56 
(1H, m), 4.45 (2H. d, J=5.2 Hz). 5.07 (2H. s). 5,02 (1H. brs). 5.96-6.01 (1H, m). 6.04 
(1H, d. J=8.4 Hz), 6.39 (2H, brs), 6.95 (2H, d. J=8.8 Hz). 7.23-7.45 (8H, m). 

Example A-29. 2-Amino-N-f4-benzvloxv-b6nzvh-6-eth Qxv-nicotinamide 
10 Sodium hydride (70mg, 1.7mmol.60% in oil), catalytic amount of copper(l) 

iodide, 2-amino-6-chloronicotinic acid described in Preparation Example A-4 (30mg, 
0.17mmol) were added sequentially to ethanol (0.5mL), the solution was stirred at 
1 1 0*'C for 3 hours, then, stirred overnight at 80°C. After cooling to room temperature, 
water, diethyl ether and an aqueous solution of 29% ammonia were added to the 
15 reaction solution, which was then partitioned, and the aqueous layer was neutralized 
with citric acid. Dichloromethane was added to tiie aqueous layer, the organic layer 
was partitioned, washed with brine, then, the solvent was evaporated in vacuo. 
Trifluoroacetic add salt of the title compound (3.4mg, 0.0069mmol, 14%) was 
obtained from a portion (lOmg) of the residue (35mg) and 4-benzyloxybenzylamine 
20 (lOmg, 0.047mmol) according to an analogous mettiod to Example Q-6. 
MS m/e (ESI) 378.5 (MH*) 

Examole A-30. (6-amino-5-^4-benzvloxv-benzvlcarbamovn-Dvridin-2-vla mino^acetic 
acid 

25 Glycine (935mg, 1 2.5mmol) and 1 ,8-diazabicyclo[5,4,0]undec-7-ene (1 .86mL, 
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12.5mmol) were added to 2-amino-N-(4-benzyloxy-benzyl)-6-chloro-nicotinamide 
described in Preparation Example A+-18 (454mg, 1.25mmol) under nitrogen 
atmosphere, and the solution was stinted for 6 hours at 130*'C. Dimethylsulfoxide 
(35mL) was added to the reaction mixture, which was then filtered with 
5 polytetrafluoroethylene membrane filter (Whatman Inc), the filtrate was purified by 
reverse phase high performance liquid chromatography (acetonitrile-water mobile 
phase (containing 0.1% trifluoroacetic acid) was used), and ttie title compound 
(287mg, 0.551 mmol, 44%) was obtained. 
MS m/e (ESI) 406.91 (MH*) 
10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.82-4.00(2H. m), 4.29(2H. d, J=6.0Hz), 
5.06(2H. s), 5.77-5.88(1 H. m), 6.93(2H, d, J=8.8Hz), 7.18(2H, d. J=8.8H2), 
7.28-7.42(5H, m), 7,68-7.80(1 H. m). 

Example A-31 . 2-Amino-6-methoxymethyl-N-f4-fDyridin-2-vlmethoxv^benzvl)- 
15 nicotinamide 

To a solution of 2-amino-6-methoxymethyl-nicotinic acid described in 
Preparation Example A-11 (lOOmg, 0.55mmol) and 

4-(pyridin-2-ylmethoxy)-benzylamine described in Preparation Example 171 (170mg, 
0.82mmol) in N,N-dimethytformamide (5m L) were added 

20 benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafiuorophosphate (290mg, 
0.66mmol) and triethylamine (0.23mL, 1.7mmol), and the solution was stirred 
overnight at room temperature. Ethyl acetate and water were added to the reaction 
solution for extraction, the organic layer was washed with brine, then, the solvent was 
evaporated in vacuo. The residue was purified by silica gel column chromatography 

25 (heptane : ethyl acetate = 1:2), and the title compound (150mg, 0.40mmol, 73%) 
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was obtained as a coloriess solid. 

^H-NMR Spectrum (DIVISO-de) 6(ppm) : 3.32(3H. s) , 4.27(2H. s) . 4.33(2H, d. 
J=5.9Hz) , 5.14(2H, s) . 6.58(1 H, d. J=7.9H2) . 6.96(2H. d, J=8.6Hz) . 7.10(2H. br s) . 
7.22(2H, d, J=8.6Hz) . 7.31 (1H, ddd, J=7.5. 4.8. 1.1Hz) . 7.47 (1H, d, J=7.9Hz) . 7.80 
5 (1H. td. J=7.6. 1.8Hz) . 7.94 (1H, d, J=8.1Hz) , 8.54-8.56 (1H. m) , 8.87 (1H, t, 
J=5.9Hz). 

Example A-32. 2-Amino-N-f4-f4-fluoro-benzvloxv)-benzvn-6- methoxvmetlivl- 
nicotinamide 

10 To a solution of 2-amlno-6-methoxymethyl-nicotinic add described in 

Preparation Example A-11 (10mg, 0.055mmol) and 

4-(4-fluoro-benzyloxy)-benzylamine described in Preparation Example 155 (19mg, 
0.082mmol) in N,N-dimethylfomfiamide (ImL) were added 
benzotriazol-1 -yloxytris(dimethylamino)phosphonium hexafluorophosphate (29mg, 

15 0.066mmol) and triethylamine (0.022ml_ 0.16mmoO, and the solution was stirred 
overnight at room temperature. Water was added to the reaction solution, the 
precipitated solid was filtered, and tiie title compound (ISmg, O.OSSmmol, 60%) was 
obtained as a colorless solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.32(3H. s) , 4.27(2H, s) , 4.33(2H. d. 
20 J=5.9Hz) , 5.04(2H, s) , 6.58(1 H. d. J=7.9Hz) , 6.94(2H, d, J=8.8Hz) , 7.09(2H, br s) . 
7.16-7.22(4H. m) , 7.46 (2H. dd, J=8.7, 5.6Hz) , 7.93 (1H, d, J=8.1Hz) . 8.85-8.88 (1H. 
m). 



25 



Example A-33. 2-Amino-N-(4-benzyloxy-benzyl)-6-methoxymethvl-nicotinamide 
MS m/e (ESI) 378 (MH*) 
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Example A-34. 2-Amino-6-methoxymethvl-N-f4-fpyridin-2-vloxymethvn- benzyl)- 
nicotinamide 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.46(3H. s), 4.40(2H. s). 4.60(2H. d, J=5.6Hz). 
5 5.38(2H. s), 6.25(1 H, brs), 6.40(2H, brs), 6.68-6.70(1 H, m), 6.77-6.81 (1H. m). 
6.87-6.91 (1H, m). 7.35-7.37(2H, m), 7.46-7.48(2H. m). 7.57-7.61 (2H. m), 
8,16-8.1 8(1 H,m). 

Example A-35. 2-Amino-N-(4-f3-fluoro-benzvloxv)-benzv»-6-methoxvmethvl- 
10 nicotinamide 

MS m/e (ESI) 396 (MH^) 

Example A-36. 2-Amino-N-f4-benzvloxv-benzvh-6-f3-methoxvDropoxv)-nicotinamlde 
Trifluoroacetic acid salt of the title compound (0.65mg, 0.001 2mmol. 2.4%) 
15 was obtained from 2-amino-6-cliloronicotinic acid described in Preparation Example 
A-4 (8.6mg, O.OSOmmol) and 3-methoxypropanol (0.5mL) according to an analogous 
method to Example A-29. 
MS m/e (ESI) 422.5 (MH^) 

20 Example A-37. 2-Amino-N-(4-benzyloxy-benzyl)-6-methyl-nicotinamide 

Trifluoroacetic acid salt of the title compound (0.38mg, 0.00082mmol, 4.6%) 
was obtained from 2-amino-N-(4-benzyloxy-benzyl)-6-chloro-nicotinamide described 
in Preparation Example A+-18 (6.5mg, 0.018mmol) and methylmagnesium bromide 
(0.93M tetrahydrofuran solution, 0.1 2mL, O.llmmol) according to an analogous 

25 method to Example E-40. 
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MS m/e (ESI) 348.5 (MH*) 

Example A-38. 2-Amino-N-r4-ben2vloxv-benzvl^-6-Dro pQxv-nicQtinamide 

Trifluoroaceftic acid salt of the title compound (1.5mg. O.OOSOmmol, 5.9%) 
5 was obtained from 2-amino-6-cliloronicotinic acid described in Preparation Example 
A-4 (8.6mg, O.OSOmmol) and propanol (0.5mL) according to an analogous method to 
Example A-29. 
MS m/e (ESI) 406.6 (MH*) 

10 Example A-39. 6-Amino-N-f4-benzvloxvbenzylVnicotinamlde 

Trifluoroacetic acid salt of the title compound (7.1 mg, 0.016mmol, 32%) was 
obtained from 4-benzyloxyt)enzylamine described in Preparation Example 1 (11mg, 
0.050mmol) and 6-aminonicotnic add (6.9mg, O.OSOmmol) according to an 
analogous method to Example Q-6. 

15 MS m/e (ESI) 334.3 (MH*) 

Example A-40. 6-Amino-N-(3-phenoxybenzvl)-nicotinamide 

Trifluoroacetic acid salt of the title compound (16mg. 0.037mmol, 74%) was 
obtained from 3-phenoxyben2ylamine described in Preparation Example 4 (10mg, 
20 O.OSOmmol) and 6-aminonicotinic acid (6.9mg, O.OSOmmol) according to an 
analogous method to Example Q-6. 
MS m/e (ESI) 320.2 (MH^) 



25 



Example A-41 . 6-Chioro-N-(3-phenoxv-benzyl)-nicotlnamide 

The title compound (240mg, 0.71 mmol, 61%) was obtained as a white solid 
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from 3-phenoxy-benzylamine described in Preparation Example 4 (230mg, l.lmmol) 
and 6-chioronicotinic acid (180mg, l.lmmoO according to an analogous method to 
Example Q-6. 

'H-NMR Spectrum (CDCI3) 6(ppm) : 4.63 (2H. d, J=5.7Hz). 6.42 (1H, brs), 6.94 (1H. 
5 dd. J=1.8, 8.1Hz), 6.98-7.03 (3H. m), 7.08(1H, d, J=7.5Hz). 7.11-7.15 (1H, m), 
7.30-7.37 (3H, m), 7.41-7.43 (1H, m). 8.09 (1H, dd, J=2.6, 8.2Hz), 8.74 (1H. d. 
J=2.2Hz), 

Example A-42. N-f4-Benz^oxy-benzyn-6-methvlamino-nicotinamide 
10 The title compound (71 mg, 0.19mmol, 88%) was obtained as a white solid 

from N-(4-benzyloxy-benzyl)-6-(ethoxymethyl-amino)-nicotinamide described in 
Preparation Example A+-8 (90mg, 0.22mmol) according to an analogous method to 
Example A-1 63. 

'H-NMR Spectmm (CDCb) 6(ppm) : 2.96 (3H, s). 4.56 (2H. d. J=5.5Hz). 5.07 (2H, s). 
15 6.12 (1H. brs), 6.38 (1H, d. J=8.8Hz), 6.96 (2H, d, J=8.8Hz), 7.22-7.34 (4H, m), 
7.36-7.44 (3H, m). 7.89 (1H, dd, J=2.4, 8.6Hz), 8.50 (1H, d, J=2.4Hz). 

Example A-43. N-f4-benzyloxybenzyn-nicotinamide 

The title compound (8.5mg, 0.027mmol, 33%) was obtained as a white solid 
20 from 4-benzyloxybenzylamine described in Preparation Example 1 (26mg, 0.12mmol) 
and nicotinic acid (lOmg, 0,081 mmol) according to an analogous method to Example 
Q-6. 

'H-NMR Spectrum (CDCI3) 6(ppm) : 4.59 (2H. d, J=5.5Hz). 5.07 (2H, s), 6.41 (1H, 
brs), 6.97 (2H, d, J=8.6Hz), 7.29 (2H, d, J=8.6Hz), 7.32-7.44 (6H, m), 8.11-8.14 (1H, 
25 m), 8.71 (1 H, dd, J=1 .5. 4.8Hz). 8.96 (1 H, d, J=1 .8Hz). 
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Example 2'Amino-N-r4-benzvloxy-3-hvdroxy>benzyh-n icQtinamide 

To a solution of 4-benzyloxy-3-methoxymethoxy-benzonitrile obtained in 
Preparation Example 132 (100mg. 0.371 mmol) in tetrahydrofuran (5mL) was added 
5 lithium aluminum hydride (75mg, 1 .98mmol) portionwise under nitrogen atmosphere 
on an ice bath, the solution was stirred for 24 hours. In addition, lithium aluminum 
hydride (75mg, 1 .98mmol) was added portionwise on an ice bath, then, tiie solution 
was stirred at 50-60''C for 3 hours. Ethyl acetate (10mL) and metiianol (5mL) were 
added little by little to tfie reaction solution on an ice bath, tiien, NH silica gel (50mL) 
10 was added, and a pale yellow oily residue (73mg) was obtained by NH silica gel 
column chromatography (hexane : ethyl acetate = 7:3). This residue was purified 
again by NH silica gel column chromatography (hexane : ethyl acetate = 7:3), and 
4-benzyloxy-3-methoxymethoxy-benzylamine (30mg, 0-11mmol,30%) was obtained 
as a pale yellow oil. 

15 Next, a solution of 2-amino-nicotinic acid (16mg, O.IISmmol), 

4-benzyloxy-3-methoxymethoxy-benzylamine (1 5mg, 0.0549mmol), 

benzotria2ol-1-yl-tris(dimethylamino)phosphonium hexafluorophosphate (55mg, 
0.124mmol) and trietiiylamine (O.OSmL, 0.574mmol) in dimethylsulf oxide (4mL) was 
stirred under nitrogen atmosphere at room temperature for 24 hours. Water 

20 (lOOmL) and brine (50mL) were added to the reaction solution, which was then 
extracted with ethyl acetate (lOOmL) twice, and washed with water twice. The 
organic layer was dried over anhydrous magnesium sulfate, which was then filtered, 
the filti^ate was evaporated in vacuo, and 

2-amino-N-(4-benzyloxy-3-methoxymethoxy-benzyl)-nicotinamide was obtained as a 

25 pale yellow oil. This was purified by NH silica gel column chromatography (hexane : 
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ethyl acetate =1:1, then hexane : ethyl acetate = 3:7), and 
2-amino-N-(4-benzyloxy-3-nnethoxynnethoxy-benzy1)-nicotinamide) (9.4mg, 
0.0239mmol, 43.5%) was obtained as a pale yellow oil. A solution of the resulting 
2-amino-N-(4-benzyloxy-3-methoxymethoxy-benzyl)-nicotinamide (7.8mg, 
5 0.0198mmol) and 2M hydrochloric acid (2mL) in methanol (3mL) was stin-ed for 21 
hour at room temperature. Sodium bicarbonate (600mg, 7.14mmol) was added to 
the reaction mixture to basify it, which was then filtered, evaporation in vacuo was 
carried out, then, the obtained residue was purified by thin layer NH silica gel 
chromatography (methanol : ethyl acetate = 5 : 95), and the title compound (2.0mg, 
10 0.0057mmol, 29%) was obtained as a white solid. 
MS m/e (ESI) 350(MH^) 

Example ^ A-45. 

2-Amino-N-(6-benzyloxypyridin-3-ylmethvn'6-methoxymethyl-nicotinamide 
15 ^H-NMR Spectrum (CDCI3) 6(ppm) : 3.45(3H, s), 4.39(2H. s), 4.53(2H, d, J=5.6Hz). 
5.38(2H, s), 6.23(1 H, brs), 6.39(2H, brs), 6.69-6.71 (1H. m), 6.80-6.82(1 H, m), 
7.30-7.33(1 H, m). 7.36-7.40(2H, m), 7,57-7.59(2H. m). 7.60-7.63(2H. m), 
8.15-8.15(1 H, m). 

20 Example A-46. 2.6-Diamino-N-(1 -(3-fluoro-benzyn-1H-pyrrol-3-ylmethyl)-nicotinamide 
The title compound (6.2mg, 0.018mmol, 5.5%) was obtained from 
2,6-diamino-nicotinic acid ethyl ester described in Preparation Example A-14 (60mg, 
0.33mmol) and C-(1 -(3-fluoro-benzyl)-1H-pyrrol-3-yl)-methylamine described in 
Preparation Example 59 (159mg, 0.78mmol) according to an analogous method to 

25 Example A-54. 
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'H-NMR Spectrum (CDCI3) 6(ppm) : 4.40 (2H, d. J=4.8 Hz). 4.53 (2H, brs). 5.01 (2H. 
s). 5.76 (1H, d. J=8.4 Hz), 5.84-5.89 (1H, m), 6.17 (1H. t. J=2.0 Hz). 6.48 (2H. brs), 
6.62-6.67 (2H, m). 6.78-6.82 (1H. m). 6.91-6.93 (1H, m), 6.98 (1H. dt, J=2.4, 8.4 Hz). 
7.27-7.33 (1H. m). 7.36 (1H. d, J=8.4 Hz). 

5 

Example A-47. 2-Amino-N-n -(a-fluoro-benzyl^-IH-Dvrrol-S-vlmet hvl^nicotinamide 

The title compound (106mg. 0.327mmol, 66.7%) was obtained as a white 
solid from C-(1-(3-fluoro-t)enzyl)-1H-pyrrol-3-yl)methylamine described in Preparation 
Example 59 (lOOmg, 0.49mmol) and 2-aminonicotinic acid (68mg, 0.49mmol) 
10 according to an analogous method to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.22 (2H. d, J=5.6Hz), 5.03 (2H. s), 5.97-6.01 
(1H, m), 6.50-6.55 (1H. m), 6.73 (2H, s). 6.95-7.10 (5H, m). 7.32-7.38 (1H, m), 
7.83-7.88 (1H, m), 8.00-8.05 (1H, m), 8.63 (1H, t. J=5.6Hz). 

15 Example A-48. 

2-Amino-N-n -f3-fluoro-benzvl)-1H-Pvrrol-3-vlmethvl^6-methvlamino-nicotinamide 

2-Amino-6-chloro-N-(1-(3-fluoro-benzyl)-1H-pyrrol-3-ylmethyl)-nicotinamide 
described in Preparation Example A+-5 (50mg, 0.14mmol) was dissolved in a mixture 
solution of dimethylsulfoxide (ImL) and N,N-diisopropylethylamine (0.5mL), 

20 methylamine (2.0M tetrahydrofuran solution) (ImL, 2mmol) was added thereto, and 
the solution was heated in a sealed tube for 15 hours (oil bath temperature: 135°C). 
The reaction mixture was allowed to room temperature, poured into brine, and the 
solution was extracted with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate then concentrated, the obtained residue was purified 

25 by NH silica gel column chromatography (ethyl acetate), and the title compound 
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(7.3mg, 0.021 mmol, 15%) was obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 2.88 (3H. d. J=5.2 Hz), 4.40 (2H. d. J=5.2 Hz). 
4.58-4.66 (IN. m). 5.01 (2H. s), 5.66 (1H. J=8.8 Hz), 5.81-5.87 (1H, m). 6.17 (1H. t. 
J=2.4 Hz). 6.45 (2H, brs), 6.63 (1H. t, J=2.4 Hz). 6.66 (1H, brs). 6.78-6.83 (1H. m), 
5 6.92 (1 H, br d. J=7.2 Hz). 6.97 (1 H, dt, J=2.4, 8.4 Hz). 7.27-7.33 (1 H, m). 7.36 (1 H. d. 
J=8.8 Hz). 

Example A-49. N-f 1 -O-Fluoro-benzvIM H-pvrrol-a-ylmethyn-S-methvl-n icotinamide 

The title compound (61 mg, 0.18mmol. 65.1%) was obtained as a colorless oil 
10 from C-(1-(3-fluoro-benzyl)-1H-pyrrol-3-yl)methylamine described in Preparation 
Example 59 (60mg. 0.29mmol) and 6-methylnicotinic acid {40mg, 0.29mmd) 
according to an analogous method to Example Q-6. 

'H-NMR Spectrum (DMSO-de) 5(ppm) : 2.48(3H. s), 4.27 (2H. d. 5.6Hz). 5.03 (2H, s), 
5.99-6.02 (1H, m). 6.74-6.78 (2H, m). 6.96-7.10 (3H. m). 7.28-7.38 (2H. m), 8.06 (1H. 
15 dd. J=2.4, 8.0Hz). 8.80 (1 H. t. J=5.6Hz), 8.87 (1 H. d. J=2.4Hz). 

Example A-50. 2-Amino-N-(2-phenoxv-thiazol-5-ylmethvl)-nicotinamide 

The title compound (13.5mg, 4lMmol, 87%) was obtained as a white solid 
from C-(2-phenoxy-thiazol-5-yl)-methylamine described in Preparation Example 117 
20 (9.8mg, 48Mmol) and 2-amino-nicotlnic acid (7.9mg. 58|jmol) according to an 
analogous method to Example A-26. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.44 (2H. d. J=5.7Hz), 6.55 (1H. dd. J=4.8. 
7.7Hz). 7.05 (2H, s). 7.18 (1H. s), 7.27-7.31 (3H, m), 7.45 (2H. t. J=8.2Hz). 7.84 (1H, 
d, J=7.5Hz). 8.06 (1H. d, J=4.6Hz). 9.05 (1H. t. J=6.0Hz). 

25 
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Example &s2j. 

2-fffuran-2-vlmethvlVamino)-N-f5-Dhenoxv-thiODh en-2-vlmethyn-nicQtinamide 

The title compound (2.29mg, 0.0044mmol, 4.4%) was obtained as a 
trifluoroacetic acid salt from 2-chloro-N-(5-phenoxy-thlophen-2-ylmethyl)-nicotinamide 
5 described in Preparation Example A+-7 (35mg, O.IOmmol) and furfurylamine (16|jl, 
0.18mmol) according to an analogous method to Example A-133. 
MS m/e (ESI) 406.1 5(MH^) 

Example A-52. 4-rf3-ff5-Phenoxv-thioDhen-2-vlmethvh-carba movl^-Dvridin-2-vn 

10 amino^-methyl) benzoic acid 

The title compound (2.75mg, 0.0048mmol, 4.8%) was obtained as a 
trifluoroacetic acid salt from 

2-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described in Preparation 
Example A+-7 (36mg, O.IOmmol) and 4-(amlnomethyl)benzoic acid (16mg, 0.11 mnol) 

15 according to an analogous method to Example A-133. 
MS m/e (ESI) 460.1 7(MH^ 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.50 (2H, d, J=6.0Hz), 4.71 (2H. d. J=4.8Hz). 
6.51 (1H, d. J=3.6Hz), 6.63 (1H, dd, J=4.8, 8.0Hz), 6.79 (1H, d. J=3.6Hz), 7.09 (2H, d. 
J=8.0Hz). 7.09-7.19 (1H, m), 7.32-7.47 (4H. m). 7.87 (2H, d, J=7.6Hz). 7.98 (1H, dd, 
20 J=0.8. 8.0Hz). 8.13 (1H. dd. J=0.8. 4.8Hz). 8.87 (1H. brs), 9.16-9.24 (1H. m). 



Example A-53. 

2.6-Diamino-N-r5-f4-fluoro-phenoxv^thiophen-2-vlmethvlVnicotinamide 

The title compound (180mg, O.SOmmol, 38.6%) was obtained as a white solid 
25 from C-(5-(4-fluoro-phenoxy)-thiophen-2-yl)-methylamine described in Preparation 
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Example 28 (290mg, 1.3mmol) and 2,6-dianninonicotinic add described in 
Preparation Example A-15 (200mg. 1.3mmol) according to an analogous method to 
Example Q-6. 

^H-NMR Spectrum (DMSO-ds) 6(ppm) : 4.40 (2H. d. J=5.6Hz). 5.64-5.68 (1H. m). 
5 6.10 (2H, s). 6.45-6.49 (1H. m), 6.70-6.74 (1H. m), 6.95 (2H, s), 7.10-7.18 (2H. m). 
7.18-7.26 (2H, m), 7.60 (1H. d. J=8.0Hz). 8.40 (1H, t. J=5.6Hz). 

Example A-54. 2.6-diamino-N-(5-phenoxy-thiophene-2-ylmethylVnicotinamide 

To a solution of 2,6-diamino-nicotinic add ethyl ester described in Preparation 

10 Example A-14 {18mg, O.lmmol) in ethand (lOmL) was added IN sodium hydroxide 
aqueous solution (5mL), and the solution was stirred for 1 hour 10 minutes under 
reflux. After coding the reaction solution, the solution was neutralized with IN 
hydrochloric acid and concentrated. The resulting crude product was suspended in 
N,N-dimethylformamide (3mL), triethylamine (0.02mL, 0.1 5mmol), 

15 benzotriazol-1 -yloxytris(dimethylamino)phosphonium hexafluorophosphate (65mg, 
O.ISmmol) and C-(5-phenoxy-thiophen-2-yl)-methylamine described in Preparation 
Example 26 (30mg, 0.15mmol) were added thereto, followed by stining at room 
temperature for 19 hours 40 minutes. After the reaction was completed, reaction 
solution was poured into brine, and the solution was extracted with ethyl acetate. 

20 The organic layer was dried over anhydrous magnesium sulfate then concentrated, 
the obtained residue was purified by NH silica gel column chromatography (ethyl 
acetate), and the title compound (8.7mg, 0-025mol, 25%) was obtained. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.58-4.61 (2H, m), 4.62 (2H, brs), 5.75 (1H, d. 
J=8.4H2), 6.21-6.27 (1H, m), 6.36-6.38 (1H, m), 6.45 (2H, brs), 6.69-6.72 (IH, m), 

25 7.06-7.12 (3H, m), 7.28-7.34 (2H. m), 7.39 (IH, d, J=8.4Hz). 
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Example A-55. 2.6-Diamino-N-(5-benzvl-thioDhen-2-vlmethvlVnicotinamide 

To a solution of 2,6-diaminonicotinic acid described in Preparation Example 
A-15 (173mg. 1.13mmol) in dimethylsulfoxide (15mL) were added 
5 i-ethyl-3-(3-dimethylaminopropyl)carbodlimide hydrochloride (433mg. 2.26mmol), 
1 -hydroxybenzotriazole (346mg, 2.26mmol) and 

C-(5-benzyl-thiophen-2-yl)-methylamine described in Preparation Example 42 
(230mg. 1 .13mmol), and the solution was stirred at room temperature fro 16 hours 30 
minutes. The reaction solution was poured into brine, the solution was extracted 
10 with ethyl acetate, the organic layer was dried over anhydrous magnesium sulfate 
and then concentrated. The obtained residue was subjected to NH silica gel column 
chromatography, eluted with solvent (ethyl acetate) and the title compound (114mg, 
0.34mmol, 30%) was obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.00 (2H, s), 4.53 (2H, d. J=5.6 Hz), 4.70 (2H. br 
15 s), 5.69 {1H, d. J=8.4 Hz), 6.39 (2H, br s), 6.55 (1H, d, J=3.2 Hz), 6.67-6.95 (2H, m), 
7.09-7.25 (5H, m), 7.38 (1H, d, J=8.4 Hz). 

Example A-56. 2,6-Diamino-N-r5-benzyloxy-thioDhen-2-vlmethyl)-nicotinamide 

To a solution of 2,6-diaminonicotinic acid described In Preparation Example 

20 A-15 (109mg, 0.71 mmol) in dimethylsulfoxide (lOmL) were added 
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (272mg, 1 .42mmol), 
1 -hydroxybenzotriazole (21 7mg, 1 .42mmol) and 

C-(5-benzyloxy-thiophen-2-yl)methylamine described in Example E-76 (156mg, 
0.71 mmol), and the solution was stinted at room temperature for 14 hours. The 

25 reaction solution was poured into brine, extracted with ethyl acetate, the fractionated 
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organic layer was dried over anhydrous magnesium sulfate and then concentrated. 
The obtained residue was subjected to NH silica gel column chromatography, eluted 
with solvent (ethyl acetate) and the title compound (157mg, 0.44mmol,62%) was 
obtained. 

5 ^H-NMR Spectrum (CDCI3) 5(ppm) : 4.53 (2H. d. J=5.2 Hz). 4.69 (2H. br s). 5.03 (2H, 
s), 5.76 (1H. d. J=8.8 Hz), 6.08 (1H, d, J=4.0 Hz), 6.46 (3H. br), 6.59 (1H, d. J=4.0 
Hz), 7.31-7.44 (6H, m). 

Example A-57. 

10 2.6-Diamino-N-f5-f3-fluoro-phenoxvVthioDhen-2-ylmethvlVnicotinamide 

^H-NMR Spectrum (CDCI3)6(ppm) : 4.42(2H. d, J=6.0Hz), 5.66 (1H. d, J=8.4Hz), 
6.11 (2H, brs), 6.55-6.59 (1H. m). 6.75 (1H, d. J=4.0Hz). 6.90-7.02 (5H, m). 7.38-7.45 
(1H, m). 7.60 (1H. d. J=8.4Hz), 8.42 (1H, t, J=6.0Hz). 

15 Example A-58. 

2.6-Diamino-N-(5-benzofuran-2-vlmethyl-thiODhen-2-ylmethyl)-nicotinamide 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.29 (2H, s). 4.43 (2H, d, J=6.0Hz), 5.64 (1H, d. 
J=8.4Hz), 6.09 (2H. brs), 6.66 (1H. d, J=0.8Hz), 6.92 (2H, s), 6.94 (2H, brs), 
7.17-7.26 (2H, m), 7.47-7.64 {3H, m). 8.37 (1H, t, J=6.0Hz). 

20 

Example A-59. 

2.6-Diamino-N-f5-benzorb1thiophen-2-ylmethyl-thiophen-2-ylmethyl)-nicotinamide 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.39 (2H, s), 4.44 (2H, d, J=5.6Hz), 5.64 (1H, d, 
J=8.4Hz). 6.09 (2H, brs), 6.78-6.84 (2H, m), 6.95 (2H, brs), 7.23-7.36 (3H. m). 7.59 
25 (1H, d, J=8.4Hz), 7.74 (1H, dd, J=0.8, J=6.0Hz), 7.85 (1H, dd. J=0.8, J=6.0Hz). 
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8.38(1 H. t, J=5.6Hz). 

Example A-60. N-r5-(3-FluorophenoxvUhiODhen>2-vlmethvl^2.6-dim ethvlnicotinamide 
The title compound (56mg, 0.157mmol. 47.6%) was obtained as a light brown 
5 solid from 2,6-dimethylnicotinic acid (50mg, 0.33mmol) and 
C-(5-(3-fluorophenoxy)thiophen-2-yl)methylamine described in Preparation Example 
23 (66mg,0.297mmol) according to an analogous method to Example Q-6. 
^H-NMR Spectmm (DMSO-da) 5(ppm) : 2.44 (3H, s), 2.46 (3H, s), 4.51 (2H, d, 
J=5.6H2, 6.59-6.62 (1H, m). 6.80-6.84 (1H, m). 6.90-7.03 (3H, m). 7.12 (1H. d, 
10 J=8.0Hz), 7.40-7.47 (1 H, m). 7.60 {1 H. dp J=8.0Hz). 9.00 (1 H, t J=5.6Hz). 

Example A-61 . 2-Acetylamino-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 

To a mixture of 2-amino-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 

described in Example A-67 (50mg. O.ISmmol), acetonitrile(5mL) and tetrahydrofuran 
15 (2mL) was added nitronium tetrafluoroborate (0.50M sulfolane solution, 0.46mU 

0.23mmol) on an ice bath, and the solution was stirred overnight at room temperature. 

Water, ethyl acetate, tetrahydrofuran and an aqueous solution of saturated sodium 

bicarbonate were added to the reaction solution for extraction, washed with brine, 

then, the solvent was evaporated in vacuo. The residue was purified by silica gel 
20 column chromatography (methanol : ethyl acetate = 1 : 30), and the title compound 

(1 .3mg, 0.0035mmol, 2.3%) was obtained as a white solid. 

^H-NMR Spectrum (CDCb) 6{ppm) : 2.31 (3H, s), 4.67 (2H. d, J=5.5Hz), 6.40 (1H. d. 
J=3.9Hz), 6.60 (1H, brs), 6.77 (1H, d, J=3.7Hz). 7.05 (1H, dd, J=4.9, 7.8Hz), 
7.08-7.14 (3H, m), 7.32-7.36 (2H, m). 7.84 (1H, brs), 8.51 (1H, brs). 

25 
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Example A-62. 2^Amino^N^r5-r3-cvanO'Dhenoxv^thioDhen-2-vl methvl^nicot^namide 

To a solution of C-(5-(3-bromophenoxy)-thiophen-2-yl)-methylamine 
described in Preparation Example 17 (366mg, 1.29mmol) and 
2-amlnopyridine-3-carboxylic acid (178mg, 1.29mmol) In tetrahydrofuran (5mL) were 
5 added benzotriazol-l -yloxytris(dimethylamino)phosphonium hexafluorophosphate 
(685mg, 1.55mmol) and triethylamine (0.36mL, 2.58mmol). and the solution was 
stinred overnight at room temperature. Ethyl acetate and water were added to the 
reaction solution, which was then partitioned, the organic layer was washed with 
water, and then, dried over anhydrous magnesium sulfate. The solvent was 

10 evaporated, the residue was purified by NH silica gel column chromatography 
(hexane ethyl acetate), and a mixture of 

2-amino-N-(5-(3-bromophenoxy)-thiophen-2-ylmethyl)-nicotinamide and 
debrominated compound (344mg, 66%) was obtained as a yellow solid. 

Next, to a solution of a mixture of 

15 2-amino-N-(5-(3-bromophenoxy)-thiophen-2-ylmethyl)-nicotinamide and 
debrominated compound (lOOmg, 0.247mmol) in N,N-dimethylformamide (3.0mL) 
were added zinc cyanide (58mg, 0.495mmol) and 
tetrakis(triphenylphosphine) palladium (0) (285mg, 0.247mmol) under nitrogen 
atmosphere, and the solution was stirred at 140''C fro 3 hours and a half. The 

20 reaction solution was allowed to room temperature, ethyl acetate and water were 
added to the reaction solution, which was then partitioned, the organic layer was 
washed with water and dried over anhydrous magnesium sulfate. The solvent was 
evaporated, then, the residue was purified by NH silica gel column chromatography 
(hexane : ethyl acetate), and the title compound (9mg, 10%) was obtained as a pale 

25 yellow oil. 
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^H-NMR Spectrum (CDCI3) 6(ppm) : 4.69(2H. d. J=6.0Hz). 6.36(2H, brs), 6.41 (1H. 
brs). 6.47-6.48(1 H. m). 6.59-6.62(1 H. m), 6.79-6.80(1 H. m). 7.31-7.34(2H. m). 
7.37-7.44(2H. m). 7.61-7.63(1 H. m), 8.17-8.19(1 H. m). 

5 Example A-64. 2-Amino-N-r5-m-toMoxv-thiophen-2-vlmethvl^nicotinamide 

The title compound (126mg, 0.37mmol, 80.8%) was obtained as a brown oil 
from 2-aminonlcotinic add (69mg, 0.51 mmol) and 

C-(5-m-tolyloxy-thiophen-2-yl)-methylamine described in Preparation Example 30 
(lOOmg. 0.46mmol) according to an analogous mettiod to Example Q-6. 
10 ^H-NMR Spectrum (DMSO-de) 5(ppm) : 2.26 (3H, s), 4.46 (2H. d. J=5.6Hz). 6.46 (1H. 
d, J=3.6Hz), 6.55 (1H, dd. J=4.8, 8.0Hz), 6.74 (1H, d, J=3.6Hz), 6.84-6.96 (3H, m), 
7.04 (2H, s), 7.22 (1H, dd, J=8.0. 8.0Hz), 7.86 (1H. dd. J=1.6, 8.0Hz), 8.05 (1H, dd, 
J=1.6, 4.8Hz). 9.02 (1H, t, J=5.6Hz). 

15 Example A-65. 2-Amlno-N-r5-p-tolvloxv-thiophen-2-vlmethvn nicotinamide 

The title compound (72mg. 0.212mmol. 57.4%) was obtained as a light brown 
solid from 2-aminonlcotlnic acid (55mg. 0.41 mmol) and 
C-(5-p-tolyloxythiophen-2-yl)methylamine described in Preparation Example 32 
(80mg. 0.37mmol) according to an analogous method to Example Q-6. 

20 ^H-NMR Spectmm (DMSO-ds) 6(ppm) : 2.24 (3H, s), 4.44 (2H, d. J=5.6Hz), 6.40-6.44 
(1H. m), 6.53-6.58 (1H, m). 6.72 (1H. d. J=3.6Hz), 6.95-7.00 (2H. m). 7.04 (2H. s). 
7.12-7.18 (2H. m). 7.85 (1H. d. J=7.6Hz). 8.03-8.08 (1H, m). 9.01 (1H, t. J=5.6Hz). 



25 



Example A-66. 2-amino-4-r5-r3-chloro-benzvnthiophene-2-vlmethvl)-nicotinamlde 

The title compound (63mg, 0.176mmol. 51.9%) was obtained as a white solid 
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from 2-aminonicotlnic acid (51 mg, 0.37mmol) and 
C-(5-(3-chloro-benzyl)thiophen-2-yl)-methylamine described in Preparation Example 
45 (80mg,0.34mmoi) according to an analogous method to Example Q-6. 
'H-NMR Spectrum (DMSO-de) 6(ppm) : 4.06 (2H. s), 4.47 (2H. d, J=5.6Hz), 6.54 (1H. 
5 dd. J=4.8, 7.6Hz). 6.72 (1H, d. J=3.6Hz). 6.80 (1H, d, J=3.6Hz), 7.05 (2H. brs). 
7.18-7.34 (4H, m), 7.84 (1H. dd, J=1.6, 7.6Hz), 8.04 (1H. dd. J=1.6. 4.8Hz), 8.98 (1H, 
t J=5.6Hz). 

Example A-67. 2-Amino-N-f5-phenoxv-thioDhen-2-vlmethvn-nicotinamlde 
10 The title compound (148mg, 0.455mmol. 73%) was obtained from 

2-aminonicotinic acid (87mg, 0.63mmol) and 

C-(5-phenoxy-thiophen-2-yl)methylamine described in Preparation Example 24 
(143mg, 0.697mmol) according to an analogous method to Example H-1. 
^H-NMR Spectrum (DMSO-d6)6(ppm) : 4.46 (2H, d, J=5.6Hz). 6.49 (1H. d, J=4.0Hz), 
15 6.55 (1H. dd. J=4.8. 7.6Hz). 6.76 (1 H, d, J=4.0Hz). 7.00-7.17 (5H. m). 7.32-7.40 (2H, 
m), 7.87 (1H, dd. J=1.6, 7.6Hz). 8.06 (1H. dd, J=1.6. 4.8Hz). 9.00-9.09(1H, m). 

Example A-68. 2-Amino-N-f5-(3-fluoro-phenoxv^thioDhen-2-vlmethvh-nicotinamide 

The title compound (112mg, 0.326mmol, 75%) was obtained from 
20 2-aminonicotlnlc add (60mg, 0.43mmol) and 

C-(5-(3-fluoro-phenoxy)-thiophen-2-yl)methylamine described in Preparation 
Example 23 (106mg, 0.475mmol) according to an analogous method to Example 
H-1. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.48 (2H. d. J=5.2Hz), 6.52-6.59 (2H. m), 
25 6.79 (1 H, d, J=2.8Hz), 6.87-7.00 (3H. m). 7.06 (2H, brs), 7.34-7.46 (1 H. m), 7.87 (1 H, 
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dd. J=2.0. 7.6H2). 8.06 (1H. dd. J=2.0. 4.8Hz), 9.05 (1H. t, J=5.2Hz). 

Example A-69. 2-Amino-N-f5-f4-fluoro-Dhenoxv>-thioDhen-2-vlmethvl)-nicotinamide 

The title compound (174mg, 0.507mmol, 65%) was obtained from 
5 2-aminonicotinic acid (107mg, 0.777mmol) and 

C-(5-(4-fluoro-plienoxy)-thioplien-2-yl)methylamine described in Preparation 
Example 28 (191mg, 0.856mmot) according to an analogous method to Example 
H-1. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.45 (2H. d. J=6.0Hz), 6.46 (1H. d. J=4.0Hz), 
10 6.55 (1H, dd, J=4.8, 7.6Hz), 6.74 (1H, d, J=4.0Hz), 6.85-7.25 (6H. m), 7.86 (1H. d. 
J=7.6Hz), 8.05 (1H, d, J=4.8Hz). 8.96-9.08 (1H, m). 

Example A-70. 2-Amino-N-(5-benzyl-thiophen-2-ylmethyl)-nlcotinamide 

The title compound (67mg, 0.21 mmol, 92%) was obtained from 
15 2-aminonicotinic acid (31 mg, 0.224mmol) and 

C-(5-benzyl-thiophen-2-yl)-methylamine described in Preparation Example 42 (50mg, 

0.245mmol) according to an analogous method to Example H-1 . 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.04 (2H, s). 4.46 (2H. d, J=5.2Hz), 6.54 (1H. 

dd. J=4.8, 8.0Hz). 6.69 (1H. d, J=3.6Hz). 6.78 (1H, d, J=3.6Hz), 7.05 (2H, brs). 
20 7.15-7.30 (5H, m), 7.85 (1H. dd. J=2.0. 8.0Hz), 8.04 (IN, d, J=2.0, 4.8Hz), 8.98 (1H, t, 

J=5.2Hz). 

Example A-71 . 2-Amino-N-(5-(3-fluoro-benzyl)-thlophen-2-ylmethyl)-nicotinamide 

The title compound (13mg, 0.038mmol, 19%) was obtained from 
25 2-aminonicotinic add (28mg, 0.205mmol) and 
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C-(5-(3-fluoro-benzyl)-thiophen-2-yl)-methylamine obtained by the method described 
In Example A-146 (50mg. 0.226mmol) according to an analogous method to Example 
H-1. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.07 (2H, s). 4.40-4.53 (2H, m). 6.50-6.58 
5 (1H, m), 6.71 (1H, d, J=3.2H2), 6.79 (1H, d. J=3.2Hz), 6.94-7.09 (5H, m). 7.22-7.37 
(1H. m). 7.84 (1H, dd. J=1.6. 8.0Hz), 8.03-8.06 (IH. m). 8.92-9.03 (1H, m). 

Example A-72. 2-Amino-N-(4-phenoxy-thiophen-2-vlmethyl)-nicotinamide 

The title compound (108mg, 0.331 mmol, 74%) was obtained as a white solid 
10 from C-(4-phenoxy-thiophen-2-yl)-methylamine described in Preparation Example 
111 (92mg, 0.45mmol) and 2-amino-nicotinic acid (68mg, 0.49mmol) according to an 
analogous method to Example A-26. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 4.70 (2H, d, J=5.7Hz). 6.35 (3H, brs). 6.48 (1H, 
d, J=1.7Hz). 6.60 (1H, dd. J=4.9, 7.7Hz), 6.82 (1H, d, J=1.6Hz), 7.05 (2H, dd. J=1.1. 
15 8.6Hz), 7.11 (1H, tt. J=1.1, 7.7Hz). 7.34 (2H. t. J=8.6Hz). 7.61 (1H. dd. J=1.7. 7.7Hz). 
8.18 (1H, dd. J=1.8, 4.8Hz). 

Example A-73. 2-Amino-N-r5-f3-chloro-phenoxy)-thiQphen-2-ylmethyn-nicotinamide 
C-(5-(3-Chloro-phenoxy)-thiophen-2-yl)-methylamine (1 .02g, 4.25mmol, 98%) 

20 was obtained as an oil from 5-(3-chloro-phenoxy)-thiophene-2-carbonitrile described 
in Preparation Example 121 (1.02g. 4.32mmol) according to an analogous method to 
Example E-24. Then, title compound (12.1mg) was obtained from the resulting 
C-(5-(3-chloro-phenoxy)-thiophen-2-yl)-methylamine (30mg. 0. 1 3mmol) and 
2-amino-nicotinic acid (17mg. 0.13mmol). Trifluoroacetic acid salt of the title 

25 compound (12.1mg) was obtained by reverse phase high performance liquid 

328 



E0006 UP25W/KAN 

Chromatography (aoetonltrile-water mobile phase (containing 0.1% trifluoroacetic 

add) was used). 

MS m/e (ESI): 360.3(MH*) 

5 Example A-74. 2-Amino-N-f5-r2>fluorQ-benzvh-thioDhen-2-vlm ethvhnicotinamide 

The title compound was obtained from 

C-(5-(2-fluoro-benzyl)thiophen-2-yl)-methylamine described in Preparation Example 
126 (30mg, 0.14mmol) and 2-amino-nicotinic acid (21mg, 0.15mmol) according to an 
analogous method to Example A-26. Trifluoroacetic acid salt of the title compound 
10 (16.2mg) was obtained by reverse phase high performance liquid chromatography 
(acetonitrile-water mobile phase (containing 0.1% trifluoroacetic acid) was used), 
MS m/e (ESI) 342.34(MH^) 

Example A-75. 2-Amino-N-(5-(4-chloro-phenoxv^thiophen-2-vlmethvlVnicotinamide 
15 A solution of 2-amino-nicotinic acid (21 mg, O.ISmmol), 

C-(5-(4-chloro-phenoxy)-thiophen-2-yl)-methylamine described in Preparation 
Example 157 (36mg, O.ISmmol), benzotriazol-1-yl-tris(dimethylamino)phosphonium 
hexafluorophosphate (86mg, 0.195mmol) and triethylamine (0.065mL, 0.45mmol) in 
dimethylsulf oxide (ImL) was stirred un6&r nitrogen atmosphere for 17 hours at room 
20 temperature. This reaction solution was purified by reverse phase high performance 
liquid chromatography (acetonitrile-water mobile phase (containing 0.1% 
trifluoroacetic acid) was used), and trifluoroacetic acid salt of the title compound 
(17.7mg, 0.037mmol, 24.9%) was obtained as a pale yellow solid. 
MS m/e (ESI) 360(MH^) 

25 
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Example A-76. 2-Aminof5-f2-chloro-Dhenoxv>-thioohen-2-vlme thylVnicotinamide 

Trifluoroacetic acid salt of the title compound (31.1mg, O.OTmmol, 43.7%) 
was obtained as a light brown oil from 2-amlno-nicotinic acid (21 mg, 0.15mmol) and 
C-(5-(2-chloro-phenoxy)-thiophen-2-yi)-methylamine described in Preparation 
5 Example 1 59 (36mg, 0. 1 5mmol) according to an analogous method to Example A-75. 
MS m/e (ESI) 360(MH*) 

Example A-77. 2-Amino-N-f5-r2.2-dicvdoDropvlvinvnthiophen-2-vlmethvl) 

nicotinamide 

10 The title compound (25mg, 0.0742mol, 53.8%) was obtained as a white solid 

from 2-aminonicotinic add (19mg, 0.138mmol) and 

C-(5-(2,2-dicyclopropylvinyl)thiophen-2-yl)methylamine described in Preparation 
Example 152 (30mg, 0.138mmol) according to an analogous method to Example 
A-149. 

15 ^H-NMR Spectrum (CDCIa) 5(ppm) : 0.42-0.46(2H, m), 0.61-0.66(2H, m), 
0.83-0.88(4H. m), 1.16-1. 23(1 H, m), 1. 96-2.03(1 H. m), 4.73(2H, d, J=5.6Hz), 6.27(1 H, 
s), 6.34(3H, s). 6.58(1 H, dd, J=4.8, 7.6Hz), 6.84(1H, d, J=3.2Hz). 6.92(1 H. d. 
J=3.2H2), 7.57(1 H, dd, J=1.6, 7.6Hz), 8.1 6(1 H, dd, J=1.6. 4.8Hz). 

20 Example A-78. 2-Amino-5-chloro-N-f5-Dhenoxy-thiophen-2-ylmethyl)-nlcotinamide 

Trifluoroacetic acid salt of the title compound (1.7mg, 0.0036mmol, 5.6%) 
was obtained as a by-product from Example A-1 71. 
MS m/e (ESI) 360.1 (MH*) 



25 Example A-79. 2-Amino-5-methyl-N-f5-phenoxv-thiophen-2-vlmethvl^nicotinamide 
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The title compound was obtained from 

2-amino-5-iodine-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotmamide described in 
Preparation Example A+-16 (10mg.22Mmol) according to an analogous method to 
Example A-170. Trifluoroacetic acid salt of the title compound was obtained by 
5 reverse phase high performance liquid chromatography (acetonitrile-water mobile 
phase (containing 0.1% trifluoroacetic acid) was used). 
MS m/e (ESI) 340,12(MH*) 

Examp le ^ « A-SO. 

10 2-Amino-6-n-Dentvnvl)-N-(S-phenoxy-thioDhen-2-vlmet hyl)-nicotinamide 

Trifluoroacetic acid salt of the title compound (0.70mg, 0.0001 4mmol, 3.3%) 

was obtained from 2-amino-6-chloro-N-(5-phenoxy>thiophen-2-ylmethyl)-nicotinamide 

described in Example A-101 (15mg. 0.042mmol) and 1-pentyne (3.4mg, O.OSOmmd) 

according to an analogous method to Example A-91 . 
15 MS m/e (ESI) 392.2 (MH^ 

Example A-81 . 2-Amino-N-r5-Dhenoxv-thioDhen-2-vlmethvh-6-r3-f 1 .2.31-triazol-2-vl- 
propylamino)-nicotinamide 

The title compound (14.96mg, 0.027mmol. 9.2%) was obtained from 
20 2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described in 
Example A-101 (105mg, 0.292mmol) and 3-[1 ,2,3]triazol-2-yl-propylamine (279mg. 
2.21 mmol) according to an analogous method to Example A-1 26. 
MS m/e(ESI) 450.38(MH*) 



25 Example 
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2-Amino-6-ffurfui7tamino)-N-f5-phenoxv-thioDhen-2-vlmethv l)-nicoti 

2-Amino-6-chlorc>-N-{5-phenoxy4hiophen-2-ylmethyl)-nicotlnamide described 
in Example A-101 (180mg. O.Smmol) was dissolved in a mixture solution of 
dimethylsulfoxide (2mL) and diisopropylethylamine (1mL). furfurylamine (0.663mU 
5 7.5mmol) was added, and the solution was heated in a sealed tube for 13 hours 30 
minutes (oil bath temperature: ISS'^C). The reaction mixture was allowed to room 
temperature, poured into brine, and the solution was extracted with ethyl acetate. 
The organic layer was dried over anhydrous magnesium sulfate, then concentrated, 
the obtained residue was purified by NH silica gel column chromatography (ethyl 
10 acetate : hexane = 2:1), and the titie compound (144mg, 0.34mmol. 68%) was 
obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.50 (2H. d, J=5.6 Hz), 4.61 (2H, dd. J=0.8. 5.6 
Hz), 4.87-4.94 (1H. m), 5.74 (1H, d, J=8.8 Hz). 6.04 (1H, t, J=5.2 Hz). 6.22 (1H, dd, 
J=0.8, 3.2 Hz), 6.31 (1H. dd. J=2.0. 3.2Hz). 6.38 (1H, d, J=3.6 Hz), 6.45 (2H. brs), 
15 6.69-6.72 (1H, m). 7.06-7.12 (3H. m), 7.29-7.38 (4H. m). 

Example A-83. 2-Amtno-N-(5-phenoxy-thioDhen-2-vlmethvn-6-r2-Dvridin-2-vl- 
ethylamino)-nicotinamide 

2-Amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described 

20 in Example A-101 (20mg, 37Mmol) and 2-pyridin-2-yl-ethyl amine (66mI. 0.56mmol) 
were dissolved in a mixture solvent of dimethylsulfoxide (1mL) and 
N.N-diisopropylethylamine (0.5mL), and the solution was stirred at 130*'C for 17 
hours. The reaction solution was cooled to room temperature, water and ethyl 
acetate were added, the organic layer was partitioned, washed with water and brine, 

25 and dried over anhydrous magnesium sulfate. The solvent was evaporated in 
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vacuo, the residue was purified by reverse phase high performance liquid 
chromatography (acetonitrile-water mobile phase (containing 0.1% trifluoroacetic 
acid) was used), and the title compound (17.7mg) was obtained as a trifluoroacetic 
acid salt. 
5 MS m/e (ESI) 446.05(MH*) 

Example A-84. 2-Amino-N-f5-Dhenoxv-thioDhen-2-ylmethvl^6-ftetrahydrofuran-2- 
ylmethQxy)-nicotinamide 

Trifluoroacetic acid salt of the title compound (16mg. 0.030mmol, 31%) was 
10 obtained from 2-amino-6-chloronicotinic acid described in Preparation Example A-4 
(17mg. 0.096mmol), tetrahydrofuran-2-ylmethanol (0.5mL) and 
C-(5-phenoxy-thiophen-2-yl)-methylamine (20mg, 0.097mmol) according to an 
analogous method to Example A-29. 
MS m/e (ESI) 426.2 (MH*) 

15 

Example A-85, 2'Amino-6-N-(5-phenoxy-tiiiophen-2-ylmethyl)-6-(2-fff)-(-)- 
tetrahydrofurfurvlamino)-nicotinamide 

2-Amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described 
in Example A-101 (30mg, O.OSSmmol) was dissolved in a mixture solution of 

20 dimethylsulfoxide (ImL) and diisopropylethylamine (0.5mL), (f?)-(-)-tetrahydrofurfuryl 
amine (0.086mU O.SSmmol) was added thereto, followed by heating in a sealed tube 
for 22 hours 30 minutes (oil bath temperature: 130''C). The reaction mixture was 
allowed to room temperature, poured into brine, and the solution was extracted with 
ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, then 

25 concentrated, the obtained residue was purified by silica gel column chromatography 
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(ethyl acetate : hexane = 1 : 1). and the title compound (22mg, 0.052mmol, 62%) was 
obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) :1. 56-1 .67 (1H. m), 1.86-2.04 (3H. m). 3.23-3.31 
(1H, m). 3.54-3.62 (1H, m), 3.73-3.80 (1H, m), 3.84-3.91 (1H, m). 4.02-4.09 (1H. m). 
5 4.61 (2H, d, J= 5.6 Hz), 4.91-5.02 (1H, m), 5.71 (1H, d, J=8.8 Hz). 5.98-6.04 (1H. m), 
6.38 (1H, d. J=3.6 Hz), 6.46 (2H, brs), 6.71 (IN, d. J=3.6 Hz). 7.06-7.12 (3H. m), 
7.29-7.37 (3H, m). 

Example A-86. 2-Amino-N-f5-Dhenoxv-thioDhen-2-vlmethvn-6-thiazol-2-vl- 
10 nicotinamide 

To a solution of 

2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described in 
Example A-101 (lOlmg, 0.281 mmol) in xylene (7mL) were added 2-tributylstanyi 
thiazole (137mg, 0.365mmol) and tetrakis(triphenylphosphine)palladium(0) (81 mg, 
15 0.070mmol) under nitrogen atmosphere, and the solution was stin-ed for 12 hours at 
120''C. The reaction mixture was concentrated, the obtained residue was purified 
by silica gel chromatography (toluene-ethyl acetate), then, the obtained residue was 
washed by hexane-ethyl acetate (20:1), and the title compound (22mg, 0.054mmol, 
19%) was obtained. 

20 ^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.50 (2H, d. J=6.0Hz), 6.50 (1H, d, J=3.6Hz). 
6.78 (1H, d, J=3.6Hz). 7.00-7.18 (3H. m), 7,22-7.50 (5H, m). 7.85 (1H, d, J=2.8Hz), 
7.97 (1H, d, J=2.8Hz). 8.05 (1H, d. J=8.4Hz), 9.12-9.22 (1H. m). 



25 



Example A-87. 2-Amino-6-(3-methyl-2-butenyl)-N-(5-phenoxy-thiophen-2-ylmethyl)- 
nicotinamide 
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Trifluoroacetic acid salt of the title compound (0.71 mg, 0.001 4mmol, 1.7%) 
was obtained from 2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 
described in Example A-101 (30mg, O.OSSmmol) and tributyl(3-methyl-2-butenyl)tin 
(0.084mL. 0.25mmol) according to an analogous method to Example A-29, followed 
5 by purifying by reverse phase high perfomiance liquid chromatography 
(acetonltrile-water mobile phase (containing 0.1% trifluoroacetic acid) was used). 
MS m/e (ESI) 394.2 (MH*) 

Example A-88. 2-Amino-6-(3-dimethylamino-1 -DroDvnvn-N-r5 -Dhenoxv-thiODhen-2- 

10 yimethyn-nicotinamide 

Trifluoroacetic add salt of the title compound (I.OOmg. 0.0001 Smmol, 4.6%) 
was obtained from 2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 
described in Example A-101 (15mg, 0.042mmol) and 1-dimethylamino-2-propyn 
(4.2mg, O.OSOmmd) according to an analogous method to Example A-91 , 

15 MS m/e (ESI) 407.2 (MH*) 

Examole A-89. 2-Amino-6-r3-fluoro-benzvlamino)-N-f5-Dhen Qxv-thioDhen-2- 
ylmethyl)-nicotinamide 

The titie compound (20.6mg. 0.0365mmol, 43%) was obtained from 
20 2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described in 
Example A-101 (30mg, O.OSSmmol) and 3-fluorobenzylamine (146^1. 1.28mmol) 
according to an analogous method to Example A-94. 
MS m/e (ESI) 449.50(MH*) 



25 Example A-90. 2-Amino-6-f3-metiioxv-1 -(a-Dropenyn-N-f5-phenoxv-tiiioDhen-2- 
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ylmethyl^nicotinarnide 

To a mixture of 

2-amino-6-{3-methoxy-1-propynyl)-N-{5-phenoxy-thiophen-2-ylmethyl)-n 
described in Example A-91 (11mg, 0.028mmol) and tetrahydrofuran (1mL) were 
5 added quinoline (5.4mg. 0.042mmol) and Lindlar catalyst (S.Omg), and the mixture 
was stirred under hydrogen atmosphere at room temperature for 15 minutes. The 
interior of the reaction system was exchanged with nitrogen, then, filtration was 
carried out through Celite pad, and the solvent was evaporated in vacuo. The 
residue was filtered by NH silica gel, then, purified by reverse phase high 
10 performance liquid chromatography (acetonitrile-water mobile phase (containing 
0.1% trifluoroacetic acid) was used), and trifluoroacetic acid salt of the title compound 
(4.4mg, 0.0086mmol, 31%) was obtained. 
MS m/e (ESI) 396.5 (MH*) 

15 Example A-91 . 2-AminO'6-f3-methoxv-1 -DroDynvn-N-f5-Dhenoxv-thiophen-2- 
ylmethyl)-nicotinamide 

A mixture of 

2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described in 
Example A-101 (15mg. 0.042mmol), methylpropargyl ether (3.5mg, 0.050mmol), 

20 diisopropylethylamine (0.023mL. 0.13mmol), pyridine (O.OIImL, 0.13mmol), catalytic 
amount of copper(l) iodide. tetrakis(triphenylphosphine)palladium(0) (9.6mg, 
0.0083mmol) and N-methylpyrrolidinone (ImL) was stirred for 4 hours at 120''C. 
After cooling, water and dichloromethane were added to the reaction solution for 
extraction, and the organic layer was filtered through a membrane filter. The solvent 

25 was evaporated in vacuo, then, the residue was purified by reverse phase high 
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performance liquid chromatography (acetonitrile-water mobile phase (containing 
0.1% trifluoroacetlG acid) was used), trifluoroacetic acid salt of the title compound 
(1 .5mg. O.OOOaOmmol, 7.2%) was obtained. 
MS m/e (ESI) 394.2 (MH*) 

5 

Examole ^ A-92. 

2-Amino-6-f2-f4-aminQ-Dhenvlamine^-ethvlaminol-N-ffi-Dhenoxy4hioDhen-2- 

ylmethyl)-nicotinamide 

2-Amino-6-(2-(4-nitro-phenylamino)-ethylamino)-N-(5-phenoxy-thiophen-2-yl 

10 methyl) -nicotinamide described in Preparation Example A+-13 (17mg,28Mmol), iron 
powder (7.7mg,138Mmol) and ammonium chloride (4.41mg,83pmol) were suspended 
in a mixture solvent of ethanol (1mL) and water (250mI), and the solution was stirred 
at 90''C for 8 hours. The reaction suspension was cooled to room temperature, then, 
filtered through Celite pad, water was added to the filtrate, which was then extracted 

15 with ethyl acetate, the organic layer was washed with brine and dried over anhydrous 
magnesium sulfate. The solvent was evaporated in vacuo, the residue was purified 
by NH silica gel column chromatography (ethyl acetate : methanol = 10:1), and the 
title compound (10mg,21pmol,77%) was obtained as a white solid. 
^H-NMR Spectrum (CDCI3) 5(ppm) : 2.80 (3H. brs). 3.28 (2H, t, J=5.7Hz), 3.53 (2H, q, 

20 J=5.7Hz). 4.60 (2H, d, J=4.9Hz), 4.91 (1H, t, J=5.7Hz), 5.68 (1H. d, J=8.6Hz), 6.07 
(1H, t, J=5.3Hz), 6.38 (1H. d, J=3.7Hz), 6.46 (2H. s). 6.52 (2H, d. J=8.8Hz). 6.60 (2H, 
d, J=8.8Hz). 6.71 (1H. d, J=3.7Hz), 7.08-7.12 (3H. m). 7.29-7.34 (3H, m). 



Example 

25 2-Amino-N-(5-phenoxy-thiophen-2-vlmethyl)-6-(2-(4-sulfamovl-phenylamino)- 
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ethylaminoVnicotinamide 
MS m/e (ESI) 539.47 (MH^) 

Example ^ A-94. 

5 2-Amino-6-f4-chloro-benzylamino)-N-f5-phenoxv-thiophen-2-vlmethyh 

To a solution of 

2-amino-6-chloro-N-(5-phenoxy-thlophen-2-ylmethyl)-nlcotinamlde described in 
Example A-101 (35mg,0.10mmol) in dimethylsulf oxide (ImL) were added 
4^hlorobenzylamlne (234iJl, 1.92mmol) and N,N-diisopropylethylamine (I.OmL, 

10 5.74mmol), and the solution was stirred at 140''C for 2.5 days. Ethanolamine (IIBpl. 
1.92mmol) and N,N-diisopropylethylamine (I.OmL, 5.74mmol) were added to the 
reaction mixture, which was then further stirred at 140*^0 for 2.5 days. Water was 
added to the reaction mixture, which was then extracted vwth ethyl acetate, the 
organic layer was sequentially washed with water and l>rine, dried over anhydrous 

15 sodium sulfate, and then, concentrated in vacuo. The obtained residue was purified 
by reverse phase high performance liquid chromatography (acetonitrile-water mobile 
phase (containing 0.1% trifluoroacetic acid) was used), and the title compound 
(13.8mg, 0.024mmol, 24%) was obtained as a trifluoroacetic acid salt. 
MS m/e (ESI) 465.07(MH*) 

20 

Example A-95. 

2-Amino-6-(4-fluoro-benzylamino)-N-(5'phenoxy-thiophen-2-ylmethyl)-nicotinamide 

The title compound (10.6mg, 0.0188mmol. 16%) was obtained as a 
trifluoroacetic acid salt from 

25 2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described in 
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Example A-101 (41 mg, 0.12mmol) and 4-fluorobenzylamine (200^1, 1.75mmol) 
according to an analogous method to Example A-94. 
MS m/e (ESI) 449.56(MH*) 

5 Example A-96. 2-Amino-6-f4-methoxv-benzvlamino^N-f5-p henQxv-thioDhen-2- 
ylmethyl)-nicotinamide 

The title compound (19.4mg, 0.034mmol. 37%) was obtained as a 
trifluoroacetic acid salt from 

2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamlde described in 
10 Example A-101 (32mg, 0.091 mmol) and 4-methoxybenzylamine (238|jl, 1.82mmol) 
according to an analogous method to Example A-126. 
MS m/e (ESI) 461 .21 (MH^) 

Example A-97. 2-AminQ-N-f5-phenoxy-thiophen-2-ylmethyl)-6-(4-trifluoromethiiH- 

15 benzylamino)-niootinamide 

The title compound (15.0mg, 0.024mmol, 16%) was obtained from 
2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nlcotlnamide described in 
Example A-101 (54mg, O.ISmmol) and 4-(trifluoromethyl)benzylamine (330pl, 
2.45mmol) according to an analogous method to Example A-1 26. 

20 MS m/e(ESI) 499.1 0(MH^) 

Example A-98. 6-Acetyl-2-amino-N-(5-phenoxv-thioDhen-2-ylmethyl)-nicotinamide 

To a mixture of 2-amino-6-(1-ethoxy 

vinyl)-N-(5-phenoxy-thiophene-2-ylmethyl)-nicotinamide described in Preparation 
25 Example A+-14 (2.0mg, 0.0051 mmol) and acetone (2mL) were added water (ImL) 
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and concentrated sulfuric acid (0.2mL), and the solution was stirred at room 
temperature for 3 hours. The reaction solution was neutralized with an aqueous 
solution of saturated sodium bicarbonate, and ethyl acetate was added for extraction. 
The organic layer was washed with brine, the solvent was then evaporated in vacuo, 
5 the residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 2:1), and the title compound (I.Omg, 0.0027mmol, 53%) was obtained as a white 
solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 2,62 (3H, s), 4.66 (2H, d, J=5.7Hz), 6.39-6.40 
(4H, m), 6.75 (1H, d, J=3.9Hz), 7.08-7.13 (3H, m), 7.29-7.35 (3H, m), 7.71 (1H, d. 
10 J=7.9Hz). 

Example ^ A-99. 

f6-Amino-5-ff5-Dhenoxv-thioDhen-2-vlmethvl^carbamoyl^-pvridin -2>vlamino^-acetic 
acid 

15 Glycine (610mg, 8.13mmol) and 1.8-diazabicyclo[5,4.0]undec-7-ene (405mI, 

2.71 mmoO were added to 

2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described in 
Example A-101 (195mg, 0.542mmol) under nitrogen atmosphere, and the solution 
was stin-ed at igo^'C for 4 hours. Dimethylsulfoxide (5mL) was added to the 

20 reaction mixture, which was then filtered with a polytetrafluoroethylene membrane 
filter (Whatman Inc). the filtrate was purified by reverse phase high performance 
liquid chromatography (acetonitrile-water mobile phase (containing 0.1% 
trifluoroacetic acid) was used), title compound (55.36mg, O.IOSmmol, 20%) was 
obtained. 

25 MS m/e(ESI) 399.30(MH^) 
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Example A-1 00. 2-amino-6-n -m-hvdroxvimino-ethvn-N-f5-phenQ xv-thioDhen-2- 
ytmethvl^-nicotinamide 

To a mixUire of 

5 6-acetyl-2-amlno-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamlde described in 
Example A-98 (9.0mg, 0.024mmol), ethanol (1mL) and water (0.5mL) were added 
hydroxylamine hydrochloride (2.6mg, 0.037mmol) and sodium acetate (3.0mg, 
0.037mmol), and the solution was stirred under reflux for 6 hours. After cooling the 
reaction solution, water and ethyl acetate were added for extraction. The solvent 
10 was evaporated in vacuo, the residue was purified by NH silica gel column 
chromatography (methanol : ethyl acetate = 1 : 50), and the title compound (8.3mg, 
0.022mmol. 90%) was obtained as a white solid. 

'H-NMR Spectrum (CDCI3) 6(ppm) : 2.28 (3H. s). 4.65 (2H, d. J=5.7Hz), 6.36 (1H. 
brs), 6.39 (1H. d, J=3.9Hz), 6.49 (2H, brs), 6.74 (1H. d, J=3.8Hz) , 7.06-7.13 (4H, m), 
15 7.31 -7.34 (2H, m), 7.58 (1 H, d, J=8.1 Hz). 

Example A-1 01 . 2-Amino-6-chloro-N-r5-Dhenoxv-thiophen-2-vlmethvl^nicotinamide 

2-Amino-6-chloro-nicotinic acid described in Preparation Example A-1 
(400mg. 2.31 mmol) was dissolved in N,N-dlmethylformamide (lOmL), triethylamine 

20 (0.78mL, 5.6mmol), benzotriazol-1-yloxytris(dimethylamino)phosphonlum 
hexafluorophosphate (1.23g, 2.8mmol) and 

C-(5-phenoxy-thiophen-2-yl)-methylamine described in Preparation Example 26 
(572mg, 2.8mmol) were added, and the solution was stired for 13 hours 30 minutes 
at room temperature. After the reaction was completed, the reaction solution was 

25 poured into brine, which was then extracted with ethyl acetate. The organic layer 
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was dried over anhydrous magnesium sulfate, then concentrated, the obtained 
residue was purified by silica gel column chromatography (ethyl acetate : hexane = 
1:1), and the title compound (380mg, I.OSmmol, 46%) was obtained. 
^H-NMR Spectrum (DMSO-ds) 6(ppm) : 4.47 (2H, d. J=6.0Hz). 6.50 (1H. d. J=4.0Hz). 
5 6.64 (1H, d. J=8.0Hz). 6.78 (1H, d, J=4.0Hz), 7.07-7.17 (3H, m), 7.36-7.41 (2H, m), 
7.53 (2H, brs). 7.93 (1H, d, J=8.0Hz). 9.11 (1H. t, J=6.0Hz). 



Example A-1 02. 2-Amino-6-cyclopropyl-N-(5-phenQxv-thiophen-2- 
ylmethyl)-nicotinamide 

10 To a mixture of 

2-amino-N-(5-phenoxy-thiophen-2-yl methyl) -6-vinyl-nicotinamlde described In 
Example A-1 68 (6.0mg, 0.017mmol) and toluene (0.5mL) were added diiodine 
methane (0.0055mL, 0.068mmol) and diethyl zinc (1.1M toluene solution, 0.046mL, 
0.051 mmol) on an ice bath, and the solution was stirred at room temperature for 30 

15 minutes. Water, ethyl acetate and an aqueous solution of 29% ammonia were 
added to the reaction solution for extraction, the organic layer was then washed with 
brine. The organic layer was evaporated in vacuo, then, residue was purified by 
reverse phase high performance liquid chromatography (acetonitrile-water mobile 
phase (containing 0.1% trifluoroacetic acid) was used), and trifluoroacetic acid salt of 

20 the titie compound (0.40mg, 0.00083mmol, 4.9%) was obtained. 
MS m/e (ESI) 366.1 (MH*) 



Example A-1 03. 2-Amino-6-cyclopropylamino-N-(5-phenoxv-thioDhen-2- 
ylmethvn-nicotinamide 

25 2-Amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described 
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in Example A-101 (30mg, 0.083mmol) was dissolved in a mixture solution of 
dimethylsutfoxide (ImL) and N,N-diisopropylethylamine (0.5mL), cyclopropylamine 
(0-058mU 0.84mmol) was added thereto, followed by heating in a sealed tube for 15 
hours 30 minutes (oil bath temperature: 130X). The reaction mixture was allowed 
5 to room temperature, poured into brine, which was then extracted with ethyl acetate. 
The organic layer was dried over anhydrous magnesium sulfate, then concentrated, 
the obtained residue was purified by NH silica gel column chromatography (ethyl 
acetate : hexane = 2 : 1), and the titie compound (15mg, 0.039mmol, 47.5%) was 
obtained. 

10 ^H-NMR Spectojm (CDCI3) S(ppm) : 0.52-0.57 (2H, m), 0.74-0.80 (2H. m), 2.47-2.54 
(1H, m), 4.62 (2H, d, J=5.6 Hz). 5.09 (1H, brs), 6.06 (1H, d, J=8.4 Hz), 6.08-6.14 (1H, 
m), 6.34-6,42 (3H, m), 6.72 (IN. d, J=3.6 Hz), 7.06-7.13 (3H, m), 7.29-7.35 (2H, m), 
7.45 (1H,d, J=8.4 Hz). 

15 Example A-1 04. 2-Amino-6-toycloDroDvlmethvl-amino)-N-r5-Dhenoxv-thioDhen-2- 
ylmethyl)-nicotinamide 
MS m/e (ESI) 395.22 (MH^) 

Example A-1 05. 2-Amino-6-(2-ethoxy-ethylamino)-N-(5-phenoxy-thiophen-2- 

20 ylmethyl)-nicotinamide 

2-Amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described 
in Example A-101 (lOOmg, 0.28mmol) was dissolved in a mixture solution of 
dimethylsulfoxide (2mL) and N,N-diisopropylethylamine (ImL), 2-ethoxyethylamine 
(0.051 mL, 0.49mmol) was added thereto, followed by heating in a sealed tube for 32 

25 hours 40 minutes (oil bath temperature: 130°C). The reaction mixture was allowed 
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to room temperature, poured into brine, and the solution was extracted with ethyl 
acetate. The organic layer was dried over anhydrous magnesium sulfate, then 
concentrated, the obtained residue was purified by NH silica gel column 
chromatography (ethyl acetate : hexane = 2:1). and the title compound (37mg, 
5 0.09mmol, 32%) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.11 (3H. t. J=7.2 Hz), 3.35-3.47 (6H. m). 4.41 
(2H. d, J=6.0 Hz), 5.72 (1H, d. J=8.8 Hz). 6.48 (1H, d, J=3.6 Hz), 6.67-6.77 (2H, m). 
7.05 (2H, brs). 7.05-7.16 (3H, m), 7.35-7.41 (2H, m), 7.59 (1H. d, J=8.8 Hz). 8.39 (1H, 
t, J=6.0Hz). 

10 

Example . A-IQg. 

2-Amino-6-ethylamino-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 

2-Amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nlcotinamide described 
in Example A-101 (200mg, 0.56mmol) was dissolved in a mixture solution of 

15 dimethylsulfoxide (ImL) and N.N-diisopropylethylamine (0.5mL). ethylamine (2M 
tetrahydrofursm solution) (2mL, 4mmol) was added thereto, followed by heating in a 
sealed tube for 17 hours (oil bath temperature: ISS'C). The reaction mixture was 
allowed to room temperature, poured into brine, and the solution was extracted with 
ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, then 

20 concentrated, the obtained residue was purified by NH silica gel column 
chromatography (ethyl acetate : hexane = 2:1). and the title compound (117mg, 
0.32mmol, 57%) was obtained. 

^H-NMR Spectrum (CDCb) 5(ppm) :1.21 (3H, t. J=7.2 Hz). 3.24-3.32 (2H. m), 
4.56-4.63 (3H. m). 5.67 (1H. d. J=8.8 Hz), 6.06-6.11 (1H. m). 6.37 (1H, d, J=4.0 Hz). 
25 6.42 (2H, brs). 6.71 (1H. d, J=4.0 Hz). 7.06-7.12 (3H, m), 7.29-7.34 (2H, m). 7.37 (1H. 
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J=8.8 Hz). 

Example A-1 07. f±V2-f6-Amino-5-f r5-Dhenoxy-thiophen-2 -vlmethvl^-carbamovl)- 
pyridin-2-vlamino)-(R)-3-hydroxv-butvricacid 
5 Trifluoroacetic acid salt of the title compound (12mg, 0.022mmol, 26%) was 

obtained from 2-amino-6-chloro-N-(5-phenoxy-thioplien-2-ylmethyl)-nicotinamide 
described In Example A-1 01 (30mg, 0.083mmol) and (L)-threonlne (99mg, 0.83mmol) 
according to an analogous method to Example A-99. 
MS m/e (ESI) 443.1 (MH*) 

10 

Example A-1 08. r±^2-f6-Amino-5-f f5-phenoxv-thiophen-2-vlmethvlVcarbamovl)- 
pyridln-2-ylamino^-3-phenyl-propionicacid 

Trifluoroacetic acid salt of the title compound (llmg, 0.019mmol, 23%) was 
obtained from 2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 
15 described in Example A-1 01 (30mg, 0.083mmol) and (±)-phenylalanine (140mg, 
0.83mmoO according to an analogous method to Example A-99, trifluoroacetic acid 
salt of the title compound (llmg, 0.019mmol. 23%) was obtained. 
MS m/e (ESI) 489.1 (MH*) 

20 Example A-1 09. (±)-2-(6-Amino-5-((5-phenoxy-thiophen-2-vlmethyl)-carbamoyl)- 
pyridin-2-yiamino)-4-methyl-pentanoicacid 

Trifluoroacetic acid salt of the title compound (6.8mg, 0.012mmol. 14%) was 
obtained from 2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 
described in Example A-1 01 (30mg, 0.083mmol) and (D)-leucine (llOmg, 0.83mmol) 

25 according to an analogous method to Example A-99. 
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MS m/e (ESI) 455.2 (MH*) 

Example A-1 1 0. feV2-f6-Amino-5-f f 5-Dhenoxv-thioDhen-2 -vlmethvn-carbamovh- 
pyridin-2-ylamlno^-3-methoxy-proDionicacicl 
5 Trifluoroacetic acid salt of the title compound (5.5mg, 0.0099mmol, 12%) was 

obtained from 2-amino-6-chloro-N-(5-phenoxy-tliiophen-2-ylmethyl)-nicotinamide 
described in Example A-1 01 (30mg, 0.083mmol) and (±)-0-methylserine (99mg, 
0.83mmol) according to an analogous method to Example A-99. 
MS m/e (ESI) 443.1 (MH*) 

10 

Examole A-1 11 . (±)-2-r6-Amino-5-a5-Dhenoxv-thioDhene-2-vlmethvn-carbamovn- 
pyridin-2-vlamino)-pentanedioic acid 

Trifluoroacetic add salt of the title compound (1.7mg, 0.0029mmol. 3.5%) 
was obtained from 2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 
15 described In Example A-1 01 (30mg, 0.083mmol) and (±)-glutamic acid (122mg, 
0.83mmol) according to an analogous method to Example A-99. 
MS m/e (ESI) 471 ,4 (MH*) 

Example A-1 1 2. 2-Amino-6-f2-hvdroxvethoxvVN-r5-Dhenoxv-thioDhen-2- 

20 yimethyn-nicotinamide 

Sodium hydride (3.1 mg, 0.078mmol, 60% in oil), catalytic amount of copper(l) 
iodide, 2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described 
in Example A-1 02 (4.0mg, O.OIImmol) were added sequentially to ethyleneglycol 
(0.7mL), and the solution was stirred at 65''C for 2 hours. After further stirring at 

25 90°C, the solution was allowed to cool to room temperature. Water, 
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dichloromethane and an aqueous solution of saturated ammonium chloride were 
added to the reaction solution for extraction, which was then washed with brine, then, 
the solvent was evaporated in vacuo. The residue was purified by reverse phase 
high performance liquid chromatography (acetonitrile-water mobile phase (containing 
5 0.1% trifluoroacetic add) was used), and trifluoroacetic acid salt of the title compound 
(0.26mg, 0.00052mmol, 4.7%) was obtained. 
MS m/e (ESI) 386.2 (MH^) 

Example A-113. 

10 2-Amino-6-(2>hydroxy-ethylamino)-N-(5-Dhenoxv-thioDhen-2> ylmethvn-nicotinamide 
2-Amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described 
in Example A-101 (170mg. 0.47mmol) was dissolved in a mixture solution of 
dimethylsulfoxide (2mL) and diisopropylethylamine (ImL), ethanolamine (0.428mU 
7.1mmol) was added thereto, followed by heating in a sealed tube for 15 hours 20 

15 minutes (oil bath temperature: ISS'^C). The reaction mixture was allowed to room 
temperature, poured into brine, and the solution was extracted with ethyl acetate. 
The organic layer was dried over anhydrous magnesium sulfate, then concentrated, 
the obtained residue was purified by NH silica gel column chromatography (ethyl 
acetate : hexane = 2:1), and the title compound (ISBmg, 0.36mmol. 76%) was 

20 obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.24-3.31 (2H. m), 3.44-3.51 (2H, m), 4.39 
(2H. d, J=5.6 Hz), 4.68 (1H, t. J=5.2 Hz). 5,70 (1H. d, J= 8.4 Hz). 6,46 (1H. d. J=4.0 
Hz). 6.66 (1H, brs). 6.70 (1H, d, J=4.0Hz), 7.02 (2H. brs). 7.04-7.14 (3H, m), 
7.34-7.39 (2H, m), 7.57 (1H, d, J=8.4 Hz). 8.37 (1H. t, J=5.6 Hz). 

25 
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Example A-1 1 4, 2-Amino-6-hvdroxvmethvl-N-f5-phenQxv-thioDhen-2- 
ylmethyh-nicotinamide 

To a mixture of 

2-amino-N-(5-phenoxy-thiophen-2-ylmethyl)-6-tributylstanyl-nicoti described in 

5 Preparation Example A+-15 (98mg, 0.16mmol) in tetrahydrofuran (1.5mL) was added 
n-butyl lithium (2.4M hexane solution.0.32mU0.80mmol) dropwise at -78^*0, and the 
solution was stirred for 1 hour 40 minutes at the same temperature. 
N.N-dimethylformamide (0.037mL, 0.48mmol) was added at the same temperature, 
the solution was stirred fro 35 minutes, then, a solution of sodium borocyanide (50mg, 

10 0.80mmol) in tetrahydrofuran (ImL) was added dropv\dse at tiie same temperature, 
and the solution was stirred at -3**C for 1 hour. The reaction solution was cooled to 
-78°C, acetic acid (0.091 mL, 1.6mmol) was added, and the solution was warmed 
gradually to 0**C. Water, ethyl acetate and tetrahydrofuran were added to the 
reaction solution for extraction, which was then washed with brine, then, the solvent 

15 was evaporated in vacuo. The residue was purified by silica gel column 
chromatography (methanol : ethyl acetate = 1 : 50), and the titie compound (19mg, 
0.053mmol, 33%) was obtained as a pate yellow oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.58 (2H. s), 4.64 (2H. d, J=5.5Hz) , 6.38 (1H, d, 
J=3.7Hz) , 6.43 (1H, brs) , 6.48-6.50 (3H. m), 6.74 (1H, d. J=3.7Hz) , 7.08-7.13 (3H, 
20 m). 7.30-7.34 (2H, m) , 7.59 (1H, d. J=7.9H2). 



Example A-1 1 5. 2-Amino-6-isopropoxy-N-f5-phenoxy-thiophen-2- 
vlmeth vH - nicoti namide 

Trifluoroacetic acid salt of the titie compound (4.3mg, 0.0086mmol, 9.0%) 
25 was obtained from 2-amino-6-chloronicotinic acid described in Preparation Example 
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A-4 (17mg, 0.096mmol), isopropanol (0.5mL) and 

C-(5-phenoxy-thiophen-2-y1)-methylamine (20mg, 0.097mmol) according to an 
analogous method to Example A-29. 
MS m/e (ESI) 384.2 (MH*) 

5 

Example A-11 6. 2-Amino-6-methoxv-N-r5-Dhenoxv-thioDhen-2-ylmethvl^n icotinamlde 
2,5-Diamino-N-(5-phenoxy-thiophen-2-ylmethyl)-nlcotinamlde described in 
Preparation Example A+-10 (27mg,59Mmol), sodium nitrite (4.1mg,59pmol) and 
sulfuric acid (several drops) were dissolved in methanol (5mL), and the solution was 

10 stirred for 30 minutes under reflux. An aqueous solution of saturated sodium 
bicarbonate was added to the reaction solution at 0°C, which was then extracted with 
ethyl acetate, and the organic layer was washed with brine. The solvent was 
evaporated in vacuo, the residue was purified by reverse phase high performance 
liquid chromatography (acetonitrile-water mobile phase (containing 0.1% 

15 trifluoroacetic acid) was used), then, further by NH silica gel column chromatography 
(hexane : ethyl acetate = 5:1), and the title compound (0.7mg) was obtained as a 
white solid. 

MS m/e (ESI) 356.32(MH^). 

^H-NMR Spectrum (CDCI3) 5(ppm) : 3.87 (3H. s), 4.63 (2H. d. J=5.7Hz). 6.01 (1H. d, 
20 J=8.6Hz), 6.11 (1H, brs), 6.39 (1H, d. J=3.8Hz), 6.51 (1H, brs), 6.73 (1H, d, J=3.3Hz), 
7.08-7.12 (3H, m), 7.22-7.26 (1H, m), 7.32 (2H, t. J=8.6Hz). 7.50 (1H, t, J=8.8Hz). 



Example A-1 1 7. 2-Amino-N-(5-benzof uran-5-ylmethvl-thiophen-2-ylmethvl) 
-6-methoxymethyl-nicotinamide 
25 MS m/e (ESI) 407.85 (MH*) 
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Example A-1 1 8. 2-Amino-N-r5-benzof 1 .aidioxol-S-ylmethvl-th iophen-a-vlmethyn 
e-methoxymethyl-nicotinamide 

'H-NMR Spectrum (CDCI3) 6(ppm) : 3.33 (3H, s). 3.96 (2H. s). 4.28 (2H, s). 4.47 (2H, 
5 d. J=6.0Hz), 5.96 (2H, d, J=1.2Hz). 6.59 (1H, d, J=8.0Hz), 6.68-6.74 (2H, m). 
6.77-6.84 (3H, m). 7.12 (2H, brs). 7.90 (1H, d, J=8.0Hz). 8.97 (1H, t. J=6.0Hz). 

Example A-1 19. 2-Amino-6-methoxymethv1-N-f5-phenoxv-thiophen- 
2-ylmethvl)-nlcotinamide 
10 ^H-NMR Spectrum (CDCI3) 5(ppm) : 3.46(3H. s) . 4.41 (2H, s) , 4.64-4.66(2H, m) . 
6.32(1 H, br s), 6.39(1 H. d, J=3.8Hz) , 6.47(2H, br s) , 6.71 (1H, d, J=7.9Hz) . 6.74(1 H, 
d, J=3.8Hz) . 7.08-7.1 3(3H. m) , 7.31-7.35(2H. m) , 7.62 (1H, d, J=7.9Hz). 

Example A-1 20. 2-Amino-N-(4-benzylamlno-benzyl)-6-methoxvmethyl-nicotinamide 
15 MS m/e (ESI) 377 (MH*) 

Example A-1 21 . 2-Amino-N-f5-benzyl-thiophen-2-ylmethvn-6- 
methoxymethyl-nicotinamide 

'H-NMR Spectrum (CDCI3) 5(ppm) : 3.44 {3H, s), 4.09 (2H, s), 4.38 (2H, s). 4.66 (2H. 
20 d, J=5.2 Hz), 6.25-6.34 (1H, m), 6.38 (2H. br s), 6.65 (1H, d. J=3.6 Hz), 6.67 (1H, d, 
J=8.0 Hz), 6.82 (1H. d, J=3.6 Hz). 7.20-7.27 (3H. m), 7.27-7.34 (2H, m), 7.57 (1H, d, 
J=8.0 Hz). 



Example A-1 22. 2-Amino-N-(5-(3-chloro-phenoxy)-thiophen-2-vlmethvl^ 
25 6-methoxymethyl-nlcotlnamide 
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MS m/e (ESI) 404 (MH*) 

Example A-1 23. 2-AminQ-N-f5>r3-fluoro-DhenQxv^-thiOD hen-2-vlmethvn- 
6-methQxymethyl-nicx)tinamide 
5 MS m/e (ESI) 388 (MH*) 

Example A-1 24. 2-Amino-6-r3-methoxv-DrQpyh-N-f5-D henoxv-thlQphen-2-vlmethvh- 
nicotinamide 

To a mixture of 

10 2-amino-6-(3-methoxy-1-(Z)-propenyl)-N-(5-phenoxy-thiophen-2-ylmeth 

nicotinamide described in Example A-90 (3.0mg, 0.0059mmol) and tetrahydrofuran 
(ImL) were added triethylamine (3.6mg, 0.036mmol) and 10% palladium-carbon 
(50% water wet, 5mg), and the solution was stirred under hydrogen atmosphere at 
room temperature for 15 minutes. The interior of the reaction system was 
15 exchanged with nitrogen, tiien, filtration was carried out through Celite pad, the 
solvent was evaporated in vacuo. The residue was purified by reverse phase high 
performance liquid chromatography (acetonitrile-water mobile phase (containing 
0.1% trifluoroacetic acid) was used), and trifluoroacetic acid salt of the titie compound 
(0.48mg, 0.00094mmol, 16%) was obtained. 
20 MS m/e (ESI) 398.3 (MH*) 

Example A-1 25. 2-Amino-6-methy1amino-N-f5-phenQxy-thiophen-2' 
ylmethvlVnicotinamide 

2-Amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethy1)-nicotinamide described 
25 in Example A-101 (200mg, O.SSmmol) was dissolved in a mixture solution of 
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dimethylsulfoxide (ImL) and diisopropylethylamine (0.5mL), methylamine (2M 
tetrahydrofuran solution) (2mL, 4mmol) was added thereto, followed by heating in a 
sealed tube for 14 hours (oil bath temperature: 135^*0). The reaction mixture was 
allowed to room temperature, poured into brine, and the solution was extracted with 
5 ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, then 
concentrated, the obtained residue was purified by NH silica gel column 
chromatography (ethyl acetate : hexane = 2 :1), and the title compound (144mg, 
0.41 mmol, 73%) was obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 2.89 (3H. d. J=5.2 Hz). 4.61 (2H. d, J=5.6 Hz). 
10 4.64-4.71 (1H. m), 5.69 (1H, d, J=8.4 Hz), 6.03-6.09 (1H, m), 6.38 (1H, d, J=4.0 Hz), 
6.44 (2H, brs), 6.71 (1H. d, J=4.0 Hz), 7.06-7.12 (3H, m), 7.29-7.35 (2H. m). 7.39 (1H, 
d. J=8.4 Hz). 

Example A-l 26. 2-AminQ-6-benzylamino-N-(5-phenoxy-thiophen-2-vlmethvl) 
15 -nicotinamide 

To a solution of 

2-amlno-6-chloro-N-{5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described in 
Example A-101 (llOmg, 0.31 mmol) in dimethylsulfoxide (ImL) were added 
benzylamine (1.8mL, 16.5mmol) and N,N-diisopropylethylamine (0.5mL, 2.94mmol), 

20 and the solution was stirred for 17 hours at 135*'C. Water was added to the reaction 
mixture, which was then extracted with ethyl acetate, the organic layer was 
sequentially washed with water and brine, dried over anhydrous sodium sulfate, and 
then, concentrated in vacuo. The obtained residue was purified by reverse phase 
high performance liquid chromatography (acetonitrile-water mobile phase (containing 

25 0.1% trifluoroacetic acid) was used), and the title compound (23.4mg, 0.0429mmol, 
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14%) was obtained as a trifluoroacetic acid salt. 
MS m/e(ESI) 431.27(MH*) 

Example A-1 27> 2-Amino-N-{5-phenoxv4hioohen-2-vlmethyn-6-D ropoxv-nicotinamid 
5 Trifluoroacetic add salt of the title compound (5.3mg, O.OHmmol. 11%) was 

obtained from 2-amlno-6-chloronicotinic acid described In Preparation Example A-4 
(17mg, 0.096mmol), propanol (0.5mL) and C-(5-phenoxy-thiophen-2-yl)-methylamine 
(20mg. 0.097mmol) according to an analogous method to Example A-29. 
MS m/e (ESI) 384.1 (MH*) 

10 

Example A-1 28. 2-Amino-N-(5'phenoxy-thiophen-2-ylmethyl)>6-propylamino- 
nicotinamide 

2-Amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide described 
in Example A-1 01 (200mg, 0.56mmol) was dissolved in a mixture solution of 

15 dimethylsulfoxide (2mL) and N,N-diisopropylethylamine (ImL), propylamine 
(0.685mL, 8.3mmol) was added thereto, followed by heating in a sealed tube for 13 
hours (oil bath temperature: 135°C). The reaction mixture was allowed to room 
temperature, poured Into brine, which was then extracted with ethyl acetate. The 
organic layer was dried over anhydrous magnesium sulfate, then concentrated, the 

20 obtained residue was purified by NH silica gel column chromatography (ethyl 
acetate : hexane = 2:1), and the title compound (89mg. 0.23mmol, 42%) was 
obtained. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 0.96 (3H, t, J=7.6Hz), 1.54-1.64 (2H. m), 
3.16-3.22 (2H, m). 4.59 (2H, d. J=5.6 Hz), 4.69 (1H, t, J=5.2 Hz), 5.67 (1H, d. J=8.8 
25 Hz), 6.16 (1H, t, J=5.6 Hz), 6.36 (1H, d, J=3.6 Hz), 6.42 (2H, brs), 6.69 (1H, d, J=3.6 
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Hz), 7.06-7.12 (3H. m), 7.29-7.35 (2H, m), 7.37 (1H, J=8.8 Hz). 

Example A-1 29. 2-Annino-N-f 5-Dhenoxv-thioDhen-2-ylmethvh-6-f f Dvrazin-2 -vlmethvl>- 
aminQ)-nicotinamide 
5 MS m/e (ESI) 433.1 5(MH*) 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.33(2H. d. J=5.6Hz), 4.68(2H. s). 5.99(1 H, d. 
J=8.4Hz). 6.48(1 H. d. J=3.6Hz), 6.73(1H. d, J=3.6Hz). 7.06-7.15(3H, m). 
7.34-7.39(2H. m), 7.82-7.94 (1H, m), 8.55 (1H, d, J=2.4Hz). 8.60 (1H, dd, 
J=2.4.1.2Hz), 8.67 (1H, d. J=1.2Hz). 8.69-8.79(1 H, m). 

10 

Example A-1 30. 2-Amino-N-f5-Dhenoxv-thioDhen-2-vlmethvn-6-ffovridin-2-vlmethvl^ 

amino)-nicotinamide 

MS m/e (ESI) 432.17 (MH*) 

15 Example . A-1 31. 

3-f3-f5-Phenoxv-thiophen-2-vlmethv11-carbamovlVpyridin-2-vlamino^propionicacld 

To a solution of 2-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 
described in Preparation Example A+-7 (51 mg, O.ISmmol) in dimethylsulfoxide (2mL) 
were added ferf-butyl 3-aminopropanoate hydrochloride (32mg, 0.178mmol) and 

20 triethylamine (27mI. 0.192mmol). and the solution was stirred for 2.5 hours at 120''C. 
Potassium carbonate (49mg, 0.36mmot) was added to the reaction mixture, which 
was then stin-ed for 20 hours 120°C. Water was added to the reaction mixture, 
which was then extracted with ethyl acetate and concentrated. To a solution of the 
resulting residue in dichloromethane (ImL) was added trifluoroacetic add (SOOpI, 

25 6.49mmol), and the solution was stirred for 2.5 hours at room temperature. The 
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reaction mixture was concentrated, and the obtained residue was purified by reverse 
phase high performance liquid chromatography (acetonitrile-water mobile phase 
(containing 0.1% trifluoroacetic acid) was used), and the title compound (3.44mg. 
0.0067mmol, 4.5%) was obtained as a trifluoroacetic acid salt. 
5 MS m/e{ESI) 398.52(MH0 

Example A-132. 2-ChlQro-N-(5-f3-fluoroDhenoxv>thiophen-2-vlmethvn-6- 
methylnicotinamide 

The title compound (330mg, 0.877mmol, 65.0%) was obtained as a white 
10 solid from 2-chloro-6-methylnicotinic acid (230mg, 1.35mmol) and 
C-(5-(3-fluorophenoxy)thiophen-2-yl)methylamine described in Preparation Example 
23 (300mg,1.35mmol) according to an analogous method to Example Q-6. 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 2.47 (3H. s). 4.52 (2H. d, J=5.6Hz). 6.60-6.63 
{1H, m), 6.84 (1H, d, J=4.0Hz), 6.92-7.04 (3H, m), 7.32-7.35 (1H. m), 7.40-7.47 (1H. 
15 m). 7.77 (1H, d, J=7.2Hz). 9.15 (1H, t, J=5.6Hz). 

Example A-1 33. 2-fCvcloDropylmethyl-aminoVN-f5-phenoxv-thiophen-2-vlmethvn- 
nicotinamide 

To a solution of 2-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 
20 described in Preparation Example A+-7 {64mg, 0.186mmol) in dimethylsulfoxide 
(ImL) was added {aminomethyl)cyclopropane (48mI, 0.56mmol), and the solution was 
stirred for 14 hours at 120*^0. The reaction mixture was purified by reverse phase 
high performance liquid chromatography (acetonitrile-water mobile phase (containing 
0.1% trifluoroacetic acid) was used), and the title compound (15.6mg, 0.031 6mmol, 
25 1 7%) was obtained as a trifluoroacetic acid salt. 
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MS m/e(ESI) 380.43(MH^) 

Example A-1 34. 2-f2-Methoxv-ethvlamino)-N-r5-Dhenoxv -thioDhen-2-vlmethvn- 
nicotinamide 

5 To a solution of 2-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 

described in Preparation Example A+-7 (16mg, 0.046mmol) in 1-metliyl-2-pyrrolidone 
(2mL) were added 2-methoxyethylamine (6^1, 0.07mmol) and sodium hydride (4mg, 
0.092mmol, 60% in oil), and the solution was stin-ed for 8 hours at 110°C. An 
aqueous solution of saturated ammonium chloride was added to the reaction mixture, 

10 which was then extracted with ethyl acetate, and concentrated. The otxtained 
residue was purified by reverse phase high performance liquid chromatography 
(acetonitrile-water mobile phase (containing 0.1% trifluoroacetic acid) was used), and 
the title compound (0.67mg, 0.001 3mmol, 2.8%) was obtained as a trifluoroacetic 
acid salt. 

15 MS m/e(ESI) 384. 1 6(MH*) 

Examole A-1 35. 2-Methvl-N-f5-phenoxv-thiODhen-2-ylmethvh-nicotinamide 

The title compound (40mg, 0.123mmol, 42.4 %) was obtained as a light 
brown solid from 2-methylnicotinic acid (40mg,0.29mmol) and 
20 C-(5-phenoxy-thiophen-2-yl)-m6thylamine described in Preparation Example 26 
(60mg,0.29mmol) according to an analogous technique to Example Q-6. 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 2.47 (3H, s). 4.49 (2H, d, J=5.6Hz), 6.50-6.63 
(1H, m), 6.77-6.80 (1H, m), 7.06-7.16 (3H, m), 7.23-7.28 (1H. m), 7.35-7.40 (2H, m), 
7.66-7.70 (1H, m), 8.48 (1H. dd, J=1.6, 4.8Hz), 9.05 (1H, t. J=5.6Hz). 

25 
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Example A-1 36. 2-Me1hvlamino-N-(5-phenoxv-thioDhen-2-vlp nethvl^-nicotinamide 

To a solution of 

2-(ethoxymethyl-amino)-N-(5-phenoxy-thiophene-2-ylmethy1)-nicotinamide described 
in Preparation Example A+-6 (148mg, 0.385mmol) in dimetiiylsu If oxide (3mL) was 
5 added sodium borohydride (44mg, I.ISmmol), and the solution was stirred for 30 
minutes at 100°C, followed by stirring for 20 minutes at 110°C. Furthemnore, 
sodium borohydride (35mg, 0.925mmol) was added thereto, followed by stirring for 
20 minutes at 110*C. Water was added to the reaction mixture, which was ttien 
extracted with etiiyl acetate, the organic layer was sequentially washed with water 

10 and brine, dried over anhydrous sodium sul^te, and then, concentrated in vacuo. 
The obtained residue was purified by silica gel chromatography (hexane-ethyi 
acetate), and the title compound (86mg. 0.26mmol, 67%) was obtained. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.87 (3H. d. J=4.8Hz), 4.46 (2H, d, J=5.6Hz), 
6.48 (1H, d. J=3.6Hz), 6.53 (1H, dd, J=4.8, 7.6Hz), 6.76 (1H, d, J=3.6Hz), 

15 7.00-7.18(3H, m), 7.30-7.41 (2H. m), 7.88 (1H, dd. J=2.0. 7.6Hz). 8.10-8.25 {2H, m), 
9.07 (1H. t, J=5.6Hz). 

Example A-1 37. 6-Amino-N-(5-(3-fluorophenoxy)thiophen-2-vlmethvl)nicotinamide 

The titie compound (20mg. 0.058mmol, 21 .6%) was obtained as a white solid 
20 from 6-amino-nicotinic acid (37mg, 0.27mmol) and 

C-(5-(3-fluorophenoxy)thiophen-2-yl)methylamine described in Preparation Example 

23 (60mg. 0.27mmol) according to an analogous method to Example Q-6. 

^H-NMR Specti-um (DMSO-de) 6(ppm) : 4.56 (2H, d. 6.0Hz). 6.39 (1H. d. J=8.8Hz). 

6.48 (2H, brs), 6.56 (1H, d. J=3.6Hz), 6.76 (1H, d, J=3.6Hz), 6.88-7.00 (3H. m). 7.39 
25 (1H, ddd. J=8.0, 8.0, 8.0). 7.79 (1H. dd, J=2.0, 8.8Hz), 8.43 (1H. d. J=2.0Hz), 8.77 
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Example A-138. 6->Amino-N-f5-Dhenoxv thiQDhen-2-ylmethvlV nicotinamide 

To a solution of C-(5-phenoxythiophen-2-yl)methylamine described in 
5 Preparation Example 24 (170mg. 0.83mmol) and 6-aminonicotinic acid (130mg, 
0.91 mmol) in N,N-dimetliylformamide (10mL) were added 
l3enzotriazol-1-yl-tris(dimethylamino)pliosphonium hexafluorophosphate (400mg, 
0.91 mmol) and triethyiamine (O.SmL, 2.2mmol), and the solution was stin-ed for 35 
minutes at eo^'C. Water and ethyl acetate were added to the reaction solution, 

10 which was then partitioned, the organic layer was washed with water twice, NH silica 
gel was added to the organic layer, the solvent was evaporated in vacuo for 
adsorption, purification was carried out by NH silica gel column chromatography 
(ethyl acetate, then ethyl acetate : methanol = 50 : 1), and the title compound (130mg, 
0.40mmol, 48.2%) was obtained as a solid. 

15 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.45 (2H. d, 5.2Hz), 6.39 (1H. d, J=8.8Hz). 
6.43-6.54 (3H. m). 6.70-6.77 (1H, m), 7.20-7.16 (3H, m), 7.31-7.41 (2H, m), 7.78 (1H, 
d, J=8.8Hz), 8.43 (1H, s), 8.76 (1H, d, J=5.2Hz). 

Example A-1 39. 6-Amino-N-(5-(4-f luoro-phenoxy)-thiophen-2-ylmethyn-nicotinamide 
20 To a solution of C-(5-(4-f!uorophenoxy)thiophen-2-yi)methylamine descrit>ed 

in Preparation Example 28 (500mg, 2.24mmol) and 6-aminonicotinic acid (340mg, 
2.46mmol) in N,N-dimethylformamide (lOmL) were added 
benzotriazoM -yl-tris(dimethylamino)phosphonium hexafluorophosphate (1 1 g> 
2.46mmol) and triethyiamine (0.6mL, 4.48mmol), and the solution was stirred for 30 
25 minutes at 60''C. Water and ethyl acetate were added to the reaction solution, 
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which was then partitioned, and tine organic layer was washed with water three times. 
The organic layer was passed through a glass filter lined with NH silica gel and silica 
gel (1:1), and eluted with a mixture solvent of ethyl acetate and methanol (20 : 1). 
The solvent was evaporated in vacuo, ethyl acetate and hexane were added to the 
5 residue, the generated solid was collected by filtration, and the titie compound 
(560mg, 1 .63mmol, 72.8%) was obtained as a slightly yellow solid. 
'H-NMR Spectrum (DMSO-de) 6(ppm) : 4.44 (2H, d. J=5.2H2). 6.39 (1H, d, J=8.8Hz). 
6.44-6.50 (3H, m), 6.72 (1H, d. J=2.4H2), 7.09-7.16 (2H. m), 7.16-7.24 (2H, m). 7.78 
(1H. d. J=8.8Hz). 8.42 (1H. s), 8.74 (1H. t. J=5.2Hz). 

10 

Example A-1 40. 6-Amino-N-(5-f4-chloro-phenoxv^thioDhen-2-vlmethvl)-niootinamide 
The titie compound (32mg. 0.089mmol, 30.7%) was obtained as a white solid 
from C-(5-(4-chlorophenoxy)thiophen-2-yl)methylamine obtained according to an 
analogous metiiod to Example E-66 (70mg, 0.29mmol) and 6-amino-nicotinic acid 
15 (40mg, 0.29mmol). 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.45 (2H. d, 5.2Hz), 6.39 (1H, d. J=8.4Hz), 
6.48 (2H, s), 6.51 (1H. d, J=3.6Hz), 6.74 (1H, d. J=3.6Hz). 7.04-7.14 (2H, m), 
7.36-7.46 (2H, m). 7.78 (1H, d, J=8.4Hz), 8.43 (1H, s). 8.76 (1H, t. J=5.2Hz). 

20 Example A-1 41 . 6-Amino-N-(5-m-tolvloxv-thiophen-2-vlmetiiy»nicotinamide 

The title compound (243mg, 0.717mmol, 52.7%) was obtained as a light 
brown solid from C-(5-m-tolyloxythiophen-2-yl)methylamine described in Preparation 
Example 30 (300mg, 1.36mmol) and 6-aminonicotinic acid (210mg, 1.52mmol) 
according to an analogous method to Example Q-6. 

25 ^H-NMR Spectrum (DMSO-de) 5(ppm) : 2.26 (3H, s), 4.44 (2H, d. J=5.6Hz), 6.39 (1H. 
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d. J=8.8Hz). 6.42-6.52 (3H, m), 6.70-6.74 (1H. m). 6.84-6.95 (3H, m), 7.22 (1H. dd, 
J=8.0, 8.0Hz). 7.78 (1H. dd. J=2.4, 8.8Hz), 8.43 (1H, d. J=2.4Hz), 8.74 (1H, t. 
J=5.6Hz). 

5 Example A-1 42. 6-Amino-N-f5-p-tolvloxv-thiophene-2-vlmethv1Vnic otinamide 

The title compound (265mg, 0.78mmol, 52.1%) was obtained as a light brown 
solid from 6-aminonicotinic acid (210mg, 1.50mmol) and 
C-(5-p-tolyloxy-thiophen-2-yl)-methylamine described in Preparation Example 32 
(300mg, 1 .37mmol) according to an analogous method to Example Q-6. 
10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.24 (3H, s). 4.43 (2H. d, J=5.6Hz), 6.38 (1H. 
d, J=8.8Hz). 6.41 (1H, d, J=3.6Hz), 6.47 (2H, s), 6.70 (1H, d. J=3.6Hz). 6.94-7.00 (2H. 
m), 7.13-7.19 (2H, m). 7.78 (1H. dd, J=2.4. 8.8Hz). 8.42 (1H, d, J=2.4Hz). 8.73 (1H, t, 
J=5.6Hz). 

15 Example A-1 43. 6-Amino-N-^5-r4-f luoro-benzvl^-thiophen-2-ylmethvh-nicotinamide 

The title compound (46mg, 0.13mmol, 81.2%) was obtained as a white solid 
from C-(5-(4-fluoro-benzyl)-thiophen-2-yl)-methylamine described in Preparation 
Example 38 (35mg, 0.16mmoi) and 6-aminonicotinic acid (24mg, 0.17mmol) 
according to an analogous method to Example Q-6. 

20 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.03 (2H. s), 4.45 (2H, d. J=5.6Hz), 6.38 (1H, 
d, J=8.8Hz). 6.45 (2H. s), 6.67 (1H, d. J=3.6Hz). 6.76 (1H. d. J=3.6Hz). 7.04-7.14 (2H, 
m), 7.20-7.30 (2H, m). 7.77 (1H, dd. J=2.4. 8.8Hz). 8.41 (1H, d, J=2.4Hz). 8.69 (1H, t, 
J=5.6Hz). 



25 



Example A-1 44. 6-Amino-N-(5-benzyl-thiophen-2-vlmethyn-nicotinamide 
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The title compound (27mg, 0.082mmol, 31.0 %) was obtained as a white 
solid from 6-aminonicotinic acid (37mg, 0.27mmol) and 
C-(5-benzyl-thiophen-2-yl)-methylamine described in Preparation Example 42 (54mg, 
' 0.27mmol) according to an analogous technique to Example Q-6. 
5 ^H-NMR Spectrum (DMSO-d6)5(ppm) : 4.03 (2H. s). 4.44 (2H. d, J=5.2Hz), 6.37 (1H. 
d. J=8.8Hz), 6,45 (2H, s), 6.67 (1H, d, J=3.2Hz), 6.75 (1H. d, J=3.2Hz). 7.15-7.30 (5H. 
m). 7.76 (1H, dd. J=2.0, 8.8Hz). 8.41 (1H, d. J=2.0Hz), 8.68 (1H. t. J=5.2Hz). 

Example A-1 45. 6-Amino-N-f5-r3-chloro-benzvlVthioDhen-2-vlmethvl)-nicotinamide 
10 The title compound (42mg, 0.12mmol, 56.0%) was obtained as a white solid 

from C-(5-(3-chloro-benzyl-2-yl)methylamine described in Preparation Example 45 
(50mg, 0.21 mmol) and 6-aminonicotinic acid {32mg, 0.23mmol) according to an 
analogous method to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.05 (2H, s), 4.45 (2H, d, J=5.6Hz), 6.38 (1H. 
15 d. J=8.8Hz), 6.45 (2H. s). 6.71 (1H, d. J=3.2Hz), 6.76 (1H. d, J=3.2Hz). 7.16-7.34 (4H. 
m). 7.77 (1H. d, J=8.8Hz), 8.41 (1H, s), 8.70 (1H. t, J=5.6Hz). 

Example A-1 46. 6-Amino-N-f5-f3-f luoro-benzyn-thioDhen-2-ylmethyl)-nicotinamide 

To a solution of 5-(3-fluoro-benzyl)-thiophene-2-carbaldehyde described in 

20 Preparation Example 53 (485mg, 2.2mmol) in 7N ammonia/methanol (30mL) was 
added Raney nickel (1g), and the solution was stirred under hydrogen atmosphere at 
room temperature for 16 hours. The reaction solution was filtered through Celite 
pad to remove the catalyst, then, the organic layer was concentrated in vacuo, the 
residue was purified by NH silica gel column chromatography (hexane, then hexane : 

25 ethyl acetate = 4 : 1), and C-(5-(3-fluoro-benzyl-2-yl)-methylamine (290mg, 1.3mmol. 
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59.6%) was obtained as a brown oil. Using the resulting 
C-(5-{3-fluoro-benzyl-2-yi)-methylamine (50mg, 0.226mmol) and 6-aminonicotinic 
acid (34mg, 0.248mmol) according to an analogous technique to Example Q-6, the 
title compound (44mg, 0.129mmo!, 57.1 %) was obtained as a white solid. 
5 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.06 (2H, s). 4.45 (2H, d, J=5.6Hz), 6.38 (1H. 
d, J=a8H2), 6.45 (2H, s), 6.70 (1H, d. J=2.0Hz). 6.77 (1H. d. J=2,0Hz), 6.96-7.10 (3H, 
m), 7.28-7.36 (1H. m). 7.77 (1H, dd. J=2.0, 8.8Hz). 8.41 (1H, d. J=2.0Hz), 8.70 (1H. t, 
J=5.6Hz). 

10 Example A-1 47. 6-Amino-N-r5-f3-chloro-DhenoxvVthioDhen-2-vlmethvl^nicotinamide 
The title compound (8.21 mg) was obtained from 
C-(5-(3-chloro-phenoxy)-thiophen-2-yl)-methylamine described in Example A-73 
{30mg, 0.13mmol) and 6-amino-nicotinic acid (17mg, 0.13mmol) according to an 
analogous method to Example E-24, the title compound (8.21 mg) was obtained. 

15 Trifluoroacetic acid salt of the tile compound was obtained by reverse phase high 
performance liquid chromatography (acetonitrile-water mobile phase (containing 
0.1% trifluoroacetic acid) was used). 
MS m/e (ESI) 360.3(MH*) 

20 Example A-1 48. 6-Amino-N-(5-(2-fluoro-Dhenoxy)-thiophen-2-vlmethyl)-nicotinamide 
Trifluoroacetic acid salt of the title compound (26.6mg) was obtained as a 
pale yellow oil from 6-amino-nicotinic acid (21 mg, 0.15mmol) and 
C-(5-(2-fluoro-phenoxy)-thiophen-2-yl)-methylamine described in Preparation 
Example 161 (33.5mg, 0.15mmol) according to an analogous method to Example 

25 A-75. Then, the title compound (7.8mg. 0.023mmol, 15.1%) was obtained as a pale 
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yellow solid by purifying again by thin layer NH silica gel chromatography (ethyl 
acetate). 

MS m/e (ESI) 344(MH*) 

5 Examole A-149. 6-Amino-N-^5-r2-cvcloDroDvlvinvlUhioDhen-2-vlmethvll nicotinamide 
6-Aminonicotinic acid (35mg, 0.251 mmol). 

C-(5-(2-cyclopropylvinyl)thiophen-2-yl)methylannine described in Preparation 
Example 151 (45mg,0.251mmol), benzotriazol-1-yl-tris(dimethylamino)phosphonium 
hexafluorophosphate (133mg,0.301mmol) and triethylamine (0.042mL,0.301 mmol) 

10 were dissolved in N.N-dimethylformamide (3mL), and the solution was stirred at room 
temperature for 3 hours. Water (10mL) was added to the reaction solution, which 
was then extracted with ethyl acetate (30mL). The organic layer was washed, dried 
over anhydrous magnesium sulfate, then, the solvent was evaporated in vacuo, the 
obtained residue was purified by NH silica gel column chromatography (hexane : 

15 ethyl acetate = 3:1), and the title compound (50mg, 0.167mmol, 66.6%) was 
obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 0.44-0.52(2H, m), 0.76-0.84(2H. m). 
1.45-1 .55(1 H, m), 4.70(2H, d, J=5.6Hz), 4.76(2H, s), 5.53(1 H, dd. J=8.8, 15.6Hz), 
6.21 (1H. d, J=5.6Hz), 6.49(1 H, d, J=8.8Hz). 6.52(1 H, d. J=15.6Hz), 6.66(1 H, d, 
20 J=3.6Hz), 6.83(1 H, d, J=3.6Hz), 7.88(1 H, dd, J=2.4, 8.8Hz), 8.48(1 H. d. J=2.4Hz). 

Example A-1 50. 6-Amino-N-<5-f4-fluoro-Dhenoxv^thloDhen-2-ylmethyn-nicotinamide 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.44 (2H, d, J=5.2Hz), 6.39 (1H. d, J=8.8Hz), 
6.43-6.52 (3H, m), 6.72 (1H. d, J=2.4Hz), 7.09-7.16 (2H, m), 7.16-7.24 (2H, m), 7.78 
25 (1 H, dd, J=2.4, 8.8Hz), 8.42 (1 H, s), 8.74 (1 H, t, J=5.2Hz). 
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Example A-1 51 . 6-Amino-N-r5-r3-cvano-DhenoxvVthi oDhen-2-vtmethvt)-nicotinamide 
^H-NMR Spectaim (CDCb) 6(ppm) : 4.68(2H. d. J=5.6Hz), 4.78(2H. s). 6.27(1 H, brs). 
6.38-6.40(1 H. m). 6.49-6.52(1 H. m), 6.74^.75(1 H. m), 7.08-7.1 0(2H, m). 
5 7.30-7.33(2H, m), 7.88-7.91 (1 H, m), 8.48-8.49(1 H, m). 

Example A-1 52. N-f5-Benzvl-thioDhen-2-vlmethvh-6-rcarbamovlm ethvl-amino^ 
nicotinamide 

5N Hydrochloric acid (1.5mL) and ethanol (lOmL) were added to 
10 (5-((5-benzyl-thiophen-2-ylmethyl)-carbamoyl)-pyridin-2-yl)-carbamoylmethyl- 

carbamic acid fert-butyl ester described in Preparation Example A+-4 (23mg, 
0.047mmol), and the solution was stirred for 10 minutes at 80°C. An aqueous 
solution of sodium bicarbonate and ethyl acetate were added to the reaction solution, 
which was then partitioned, the organic layer was washed with water twice and dried 
15 over anhydrous magnesium sulfate. The solvent was evaporated, and the title 
compound (12mg, 0.031 mmd, 67.1%) was obtained as a brown oily substance. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.00-4.07 (4H, m), 4.46 (2H, d, J=5.6Hz), 
6.55 (1H, d, J=8.8Hz). 6.66-6.69 (1H, m), 6.76 (1H, d, J=3.6Hz), 7.15-7.30 (5H, m), 
7.46 (1H, t. J=6.0Hz). 7.80 (1H, dd. J=2.4, 8.8Hz). 8.44 (1H. d, J=2.4Hz). 8.74 (1H, t, 
20 J=5.6Hz). 

Example A-1 53. 6-rEthoxvmethvl-amino^-N-f5-phenoxv-thioDhen-2-vlmethvl^ 
nicotinamide 

To a solution of 6-amino-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 
25 described in Example A-1 38 (600mg,1.8mmol) in ethanol (40mL) were added 
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5,5-climethylimidazo phospho-2,4-dione (260mg,2.0mmol) and 37% formaldehyde 
aqueous solution (3mL), and the solution was stirred under reflux for 30 minutes. 
Water and ethyl acetate were added to the reaction solution, which was then 
partitioned, and the organic layer was washed with water twice. NH silica gel was 
5 added to the organic layer, the solvent was evaporated in vacuo for adsorption, 
purification was carried out by NH silica gel column chromatography (ethyl acetate), 
and the title compound (457mg, 1.19mmol, 66.1%) was obtained as a white solid. 
'H-NMR Spectrum (DMSO-de) 6(ppm) :1.05 (3H, t. J=7.2Hz). 3.42 (2H, q. J=7.2Hz), 
4.47 (2H, d. J=5.6Hz), 4.73 (2H, d, J=6.8Hz), 6.44-6.50 (1H. m), 6.55 (1H, d, 
10 J=8.8Hz). 6.74 (1H, d. J=3.6Hz), 7.03-7.15 (3H, m), 7.30-7.40 (2H. m). 7.83-7.92 (2H, 
m), 8.53 (1H, d, J=2.0Hz), 8.85 (1H, t, J=5.6Hz). 

Example A-1§4. 

6-(Ethoxvmethvl-amino)-N-(5-(4-fluoro-phenoxv^thiODhen-2-vlmethvh- 
15 nicotinamide 

The title compound (120mg,0.30mmol.51.7%) was obtained as a white solid 
from (6-amino-N-(5-(4-fluoro-phenoxy)-thiophen-2-ylmethyl)-nicotinamlde described 
in Example A-139 (200mg,0.58mmol) according to an analogous method to Example 
A-153. 

20 ^H-NMR Spectrum (DMSO-de) 6(ppm) :1.03-1.10 (3H, m), 3.40-3.46 (2H, m), 4.46 
(2H, d, J=5.6Hz). 4.73(2H, d. J=6.8Hz), 6.44-6.49 (1H. m), 6.55 (1H, d, J=8.8Hz). 
6.73 (1H. d, J=2.8Hz), 7.08-7.16 (2H. m), 7.16-7.24 (2H, m), 7.83-7.90 (2H, m), 8.52 
(1H. s). 8.84 (1H. t, J=5.6Hz). 



25 Examole A-1 55. 6-fEthoxvmethvl-amino)-N-f5-m-tQlvloxv-thiophen-2-vlmethvl^ 
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nicotinamide 

The title compound (84mg, 2.05mmol, 31.5%) was obtained as a white solid 
from 6-amino-N-(5-/n-tolyloxy-thiophen-2-ylmethyl)-nicotinamide described In 
Example A-141 (220mg, 0.65mmol) according to an analogous method to Example 
5 A-153. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.03-1.10 (3H. m), 2.25 (3H, s). 3.40-3.46 {2H, 
m), 4.46 (2H, d. J=5.6Hz). 4.73 (2H, d. J=6.8Hz). 6.44-6.47 (1H. m). 6.54 (1H, d. 
J=8.8Hz). 6.73 (1H, d, J=4.0Hz), 6.83-6.96 (3H. m). 7.22 (1H, dd. J=8.0. 8.0Hz). 
7.84-7.91 (2H, m). 8.52 (1H, d, J=2.4Hz), 8.84 (1H, t. J=5.6Hz). 

10 

Examole A-1 56. N-f5-(3-Fluoro-Dhenoxv^thioDhen-2-vlmethvn-6- 
(2-methoxy-ethvlamino)-nicotinamide 

To a solution of 

(5-({5-(3-fluoro-phenoxy)-thiophen-2-ylmethyl)-carbamoyl)-pyridin-2-yl)-carbamic add 

15 fert-bulyl ester described in Preparation Example A+-2 (lOOmg, 0.227mmol) and 
methoxyethyl bromide (38mg, 0.272mmol) in dimethylsulfoxide (5mL) was added 
sodium hydride (11mg. 0.272mmol, 60% in oil), and the solution was stin-ed at room 
temperature for 1 hour. 5N Hydrochloric acid was added to the reaction solution, 
which was then stirred for 5 minutes at 80''C. Water and ethyl acetate were added 

20 to the reaction solution, which was then partitioned, the organic layer was washed 
with water twice, then, silica gel was added, the solvent was evaporated in vacuo for 
adsorption, purification was carried out by silica gel column chromatography 
(hexane : ethyl acetate = 1:1, then ethyl acetate), and the title compound (39mg, 
0.097mmol, 42.8%) was obtained as a white solid. 

25 'H-NMR Spectrum (DMSO-de) 6(ppm) : 3.24 (3H. s). 3.41-3.46 (4H. m), 4.47 (2H. d, 
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J=5.6Hz). 6.48 (1H, d. J=9.2Hz), 6.54-6.58 (1H. m). 6.76 (1H, d, J=2.8Hz). 6.88-7.00 
(3H. m), 7.12 (1H. s). 7.36-7.44 (1H, m). 7.77 (1H. d. J=9.2Hz), 8.48 (1H, s), 8.77 (1H, 
t, J=5.6Hz). 

5 Example A-1 57. 6-MethoxvmethN^-N-f5-Dhenoxv-thioDhen-2-vlmethvl^nicQtinamide 

The title compound (56mg, 0.158mmol. 43.9 %) was obtained as a ligiit 
brown solid from 6-methoxymethyl nicotinic acid (60mg, 0.36mmol) and 
C-(5-phenoxy-thiophen-2-yl)methylamine described in Preparation Example 26 
(64mg, 0.36mmol) according to an analogous technique to Example Q-6. 
10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.38 (3H. s), 4.53-4.57 (4H, m). 6.52 (1H, d. 
J=3.6Hz), 6.81 (1H, d, J=3.6Hz), 7.07-7.17 (3H. m). 7.35-7.42 {2H, m), 7.50 (1H. d, 
J=8.0Hz), 8.22 (1H, dd, J=2.0. 8.0Hz), 8.95 (1H, d, J=2.0Hz). 9.31 (1H, t. J=5.6Hz). 

Example A-1 58. N-(5'(3-Chloro-benzvl)-thiophen-2-ylmethvn-6- 

15 (methoxymethyl-amino)-nicotinamide 

To a solution of 

6-amino-N-(5-(3-chloro-benzyl)-thiophen-2-ylmethyl)-nicotinamide described in 
Example A-1 45 (llOmg, 0.3mmol) in methanol (lOmL) were added 
5,5-dimethynmidazo phospho-2,4-dione (43mg,0.33mmol) and an aqueous solution 

20 of 37% fonnaldehyde (0.5mL), and the solution was stirred under reflux for 2 hours. 
NH silica gel was added to the reaction solution, the solvent was evaporated in vacuo 
for adsorption, purification was carried out by NH silica gel column chromatography 
(hexane : ethyl acetate = 1:1. then ethyl acetate), and the title compound (65mg, 
0.16mmol. 54%) was obtained as a slightly yellow solid. 

25 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.16 (3H, s). 4.06 (2H, s), 4.48 (2H, d, 
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J=6.0Hz). 4.68 (2H, d. J=6.8Hz). 6.54 (1H, d. J=8.4Hz), 6.69-6.73 (1H, m). 6.76-6.80 
(1H. m), 7.17-7,34 (4H. m). 7.84-7.92 (2H, m), 8.51 {1H. s), 8.81 (1H, t, J=6.0Hz). 

Example , A-159. 

5 N-(5-benzvtthiophen-2-vlmethvlV6-rmethoxvmethvl-amino^nicotinamide 

To a solution of 6-amino-N-(5-benzylthiophen-2-ylmethyl)-nicx)tinaniide 
described in Example A-144 (210mg. 0.65mmol) and 5,5-dimethylimldazo 
phospho-2,4-dione (92mg.0.71mmol) in methanol (15mL) was added an aqueous 
solution of 37% formaldehyde (2.5mL) under reflux in three time, and the solution 

10 was stirred for 1 hour. NH silica gel was added to the reaction solution, the solvent 
was evaporated in vacuo for adsorption, purification was carried out by NH silica gel 
column chromatography (hexane : ethyl acetate = 1:1, then ethyl acetate), and the 
titie compound (210mg,0.57mmol,87.6%) was obtained as a white solid. 
^H-NMR Spectrum (DMSOde) S(ppm) : 3.14-3.18 (3H, m). 4.03 (2H, s). 4.47 (2H. d. 

15 J=4.8Hz). 4.68 (2H. d, J=7.2Hz). 6,54 (1H. d. J=8.8Hz), 6.68 (1H, s). 6.76 (1H, s), 
7.14-7.30 (5H, m), 7.84-7.92 {2H, m), 8.51 (1H, s), 8.79 (1H, t, J=4.8Hz). 

Example A-1 60. N-(5-(3-Fluorophenoxy)thiophen-2-ylmethyl)-6-methylnicotinamide 

The titie compound (53mg, 0.154mmol, 43.0%) was obtained as a white solid 

20 from 6-methylnicotinic add (49mg,0.36mmol) and 

C-(5-(3-fluorophenoxy)thiophen-2-yl)methylamine described in Preparation Example 
23 (100mg,0.36mmol) according to an analogous method to Example Q-6. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.51 (3H, s). 4.55 (2H, d. J=6.4Hz), 6.58-6.61 
(1H, m), 6.82-6,85 (1H, m), 6.92-7.03 (3H. m), 7.34-7.46 (2H, m), 8.10 (1H, dd, J=2.0, 

25 8.0Hz). 8.90 (1 H, d, J=2.0Hz), 9.25 (1 H, t, J=5.6Hz). 
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gyam ple A-1 61 . 6-Methvl-N-f5-phenoxv-thiQDhen-2-vlmethvh-nicotinamide 

The title compound (31 mg. 0.095mmol, 32.9 %) was obtained as a white 
solid from 6-methylnicotinic acid (40mg, 0.29mmol) and 
5 C-(5-phenoxy-thiophen-2-yl)-methylamine described in Preparation Example 26 
(49mg, 0.24mmol) according to an analogous method to Example Q-6. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.49 (3H, s), 4.51 (2H, d. J=5.6Hz), 6.49 (1H. 
d. J=4.0Hz), 6.78 (1H, d, J=4.0Hz), 7.05-7.15 (3H, m), 7.32-7.40 (3H, m), 8.07 (1H, 
dd. J=2.0. 8.0Hz), 8.87 (1H. d. J=2.0Hz). 9.21 (IH, t, J=5.6Hz). 

10 

Example A-1 62. N-(5-r3-Chloro-benzvh-thloDhen-2-vlmethvl)-6-methvl-nicotinamide 

The title compound (32mg,0.089mmol,26.4%) was obtained as a white solid 
from C-(5-(3-chloro-benzyl-2-yl)-melhylamine described in Preparation Example 45 
(80mg,0.34mmol) and 6-methylnicotinic acid (46mg,0.34mmoO according to an 
15 analogous method to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.50 (3H. s). 4.08 (2H. s). 4.54 (2H. d, 5.6Hz), 
6.75 (IH. d, J=3.6Hz), 6.84 (IH. d. J=3.6Hz). 7.20-7.36 (5H, m), 8.08 (1H, dd, J=2.0. 
8.0Hz). 8.88 (IH, d, J=2.0Hz), 9.18 (1H, t. J=5.6Hz). 

20 Example A-1 63. 6-Methvlamino-N-r5-phenoxv-thioDhen-2-ylmethvlVnicotinamide 

To a solution of 

6-(ethoxymethyl-amino)-N-(5-phenoxy-thlophen-2-ylmethyl)-nicotinamide described 
in Example A-1 53 (427mg, 0.92mmol) in dimethylsulfoxide (5mL) was added sodium 
borohydride (lOOmg, 2.7mmol), and the solution was stirred for 15 minutes at 100°C. 

25 Water and ethyl acetate were added to the reaction solution, which was then 
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partitioned, and the organic layer was washed with water three times. Silica gel was 
added to the organic layer, the solvent was evaporated in vacuo for adsorption, and 
purified by silica gel column chromatography (ethyl acetate). The solvent was 
evaporated in vacuo, hexane, diethyl ether and ethyl acetate were added to the 
5 residue for solidification, and tiie title compound (150mg. 0.44mmol. 48.1%) was 
obtained as a white solid. 

'H-NMR Spectrum (DMSO-de) 5(ppm) : 2.78 (3H. d, J=4.8Hz), 4.46 (2H. d, J=5.6H2). 
6.40 (1H, d, J=8.8Hz), 6.47 (1H. d. J=3.6Hz), 6.73 (1H, d, J=3.6Hz), 6.98-7.15 (4H, 
m). 7.32-7.40 (2H, m), 7.79 (1H, dd, J=2.0. 8.8Hz). 8,50 (1H. d, J=2.0Hz). 8.75 (1H, t. 
10 J=5.6Hz). 



Examole A-1 64. N-(5-f4-Fluoro-Dhenoxy)-tiiiODhen-2-vlmethvl)-6-methylamino- 
nicotinamide 

The title compound (120mg, 0.30mmol, 51.7%) was obtained as a white solid 

15 from 

6-(ethoxymethyl-amino)-N-(5-(4-fluoro-phenoxy)-thiophen-2-ylmethyl)-nicotinamide 
described in Example A-1 54 according to an analogous method to Example A-1 63. 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 2.76-2.81 (3H. m). 4.45 (2H, d. J=5.6Hz), 
6.40 (1H, d. J=8.4Hz). 6.44-6.48 (1H, m), 6.70-6.75 (1H, m), 6.98-7.06 (1H. m), 
20 7.08-7.24 (4H. m), 7.79 (1 H. d, J=8.4Hz), 8.50 (1H, s), 8.75 (1 H, t, J=5.6Hz). 

Example A-1 65. N-f5-(3-Fluoro-phenoxy)-thioDhen-2-vlmethyn-6-methylamino- 
nicotinamide 

Ethanol (20mL) and 5N hydrochloric acid (0.8mL) were added to 
25 (5-((5-(3-fluoro-phenoxy)-thiophen-2-ylmethyl)carbamoyl)pyridin-2-yl)methyl- 
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carbamic acid fe/t-butyl ester described in Preparation Example A+-3 
(87mg,0.1 9mmol). and the solution was stin-ed for 25 minutes at 80-C. An aqueous 
solution of sodium bicarbonate and ethyl acetate were added to the reaction solution, 
which was then partitioned, the organic layer was washed with water twice, washed 
5 with brine, and the organic layer was dried over anhydrous magnesium sulfate. The 
solvent was evaporated, and the title compound (58mg, 0.162mmol, 85.5%) was 
obtained as a white solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.78 (3H, d. J=4.8Hz). 4.47 (2H. d. J=5.6H2), 
6.40 (1H. d, J=8.0H2), 6.55 (1H, d, J=3.6Hz). 6.76 (1H, d, J=3.6Hz), 6.86-7.06 (4H, 
10 m), 7.36-7.44 (1 H, m), 7.79 (1 H, dd, J=2.0, 8.0Hz), 8.50 (1 H. d, J=2.0Hz). 8.77 (1 H. t. 
J=5.6Hz). 

Example A-1 66. N-f5-Benzvl-thioDhen-2-vlmethvn-6-methvlamino-nicotinamide 

To a solution of 

15 N-(5-benzyl-thiophen-2-ylmethyl)-6-{methoxymethyl-amino)-nicotinamide described 
in Example A-1 59 (183mg, 0.52mmol) in dimettiylsulfoxide (3mL) was added sodium 
borohydride (120mg, 3.12mmol), and the solution was stirred at 140*C for 5 hours. 
Water and ethyl acetate were added to the reaction solution, which was then 
partitioned, and the organic layer was washed with water twice. Silica gel was 

20 added to the organic layer, the solvent was evaporated in vacuo for adsorption, 
purification was carried out by silica gel column chromatography (ethyl acetate, then 
ethyl acetate : methanol = 10:1), and the title compound (68mg, 0.20mmol, 38.8%) 
was obtained as a green solid. 

'H-NMR Spectrum (DMSO-de) 6(ppm) : 2.77 (3H. d. J=4.8H2). 4.03 (2H. s), 4.46 (2H. 
25 d, J=5.6Hz), 6.39 (1H, d, J=8.8Hz), 6.68 (1H, d, J=3.6Hz), 6.76 (1H, d. J=3.6Hz), 
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6.96-7.04 (1H. m), 7.15-7.32 (5H. m), 7.77 (1H, dd, J=2.0. 8.8Hz). 8.49 (1H, d. 
J=2.0Hz). 8.70 (1H. t, J=5.6Hz). 

Example A-1 67. 6-Methylamino-N-(5-m-tolyloxy-thiophen-2-ylmethvl)-nicotinami^ 
5 To a solution of 

6-(ethoxymethyl-amino)-N-(5-m-tolyloxy-thiophen-2-ylmethyl)-nicotlnamlde described 
In Example A-155 (70mg, 0.17mmol) in dimethylsulfoxide (5mL) was added sodium 
borohydride (20mg, 0.51 mmol), and the solution was stin-ed for 20 minutes at 120**C. 
Water and ethyl acetate were added to the reaction solution, which was then 
10 partitioned, the organic layer was washed with brine once. The organic layer was 
passed through a glass filter lined with NH silica gel, and eluted thoroughly with ethyl 
acetate. The solvent was evaporated in vacuo, and the title compound (53mg, 
O.ISmmol, 88.2%) was obtained as a light brown solid. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 2.25 (3H, s), 2.77 (3H, d, J=4.4Hz). 4.45 (2H, 
15 d, J=5.6Hz), 6.40 (1H, d, J=8.8Hz), 6.45 (1H, d, J=3.6Hz), 6.72 (1H, d, J=3.6Hz), 
6.83-6.96 (3H. m). 7.02 (1H, q, J=4.4Hz), 7.22 (1H, dd, J=8.0, 8.0Hz). 7.78 (1H. dd, 
J=2.4, 8.8Hz), 8.50 (1H, d, J=2.4Hz), 8.75 (1H. t, J=5.6Hz). 

Examole A-1 68. 2-Amlno-N-f5-phenoxv-thiophen-2-ylmethvn-6-vinyl-nicotinamide 
20 To a mixture of 

2-amino-6-chloro-N-(5-phenoxy-thiophen-2-ylmethyl)-nlcotinamide described in 
Example A-101 (30mg, 0.083mmol), tetrakis(triphenylphosphine)palladium(0) (19mg, 
0.017mmol) and xylene (1.5mL) was added vinyl(tri-butyl)tin (0.073mL, 0.25mmol), 
and the solution was stirred at ISO^'C for 3 hours. After cooling, water and ethyl 
25 acetate were added to the reaction solution for extraction, which was then washed 
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with brine. The solvent was evaporated in vacuo, then, the residue was purified by 
NH silica gel column chromatography (hexane : ethyl acetate = 2:1), and the title 
compound (19mg, 0.054mmol, 65%) was obtained as a white solid. 
^H-NMR Spectrum (CDCI3) 5(ppm) : 4.65 (2H. d. J=5.5Hz). 5.49 (1H, dd, J=1.4, 
5 10.7H2), 6.22 (1H, dd. J=1.4, 17.3Hz). 6.27 (1H, brs), 6.36 (2H, brs), 6.39 (1H, d, 
J=3.8Hz). 6-60-6.67 (2H. m). 6,74 (1H, d, J=3.7Hz), 7.08-7.13 (3H, m), 7.30-7.35 (2H. 
m), 7.56 (1H. d, J=8.1Hz). 

Example A-1 69. 2-Amino-N-f5-bromo-4-Dhenoxv-thioDhen-2-ylmethvl^nicotinamide 
10 The title compound was obtained from 

C-(5-bromo-4-phenoxy-thiophen-2-yl)-methylamine described in Preparation 
Example 129 (SOOmg, 1.76mmol) and 2-amino-nicotinic acid (267mg, 1.94mmol) 
according to an analogous method to Example A-26. Trrfluoroacetic acid salt of the 
title compound was obtained by reverse phase high perfomiance liquid 
15 chromatography (acetonitrile-water mobile phase (containing 0.1% trifluoroacetic 
acid) was used). 
MS m/e (ESI) 405.94(MH^) 

Example A-1 70. 2-Amino-N-(5-methyl-4-phenoxy-thiophen-2-ylmethvl)-nicotinamide 
20 To a mixture of 

2-amino-N-(5-bromo-4-phenoxy-thiophen-2-ylmethyl)-nicotinamide described in 
Example A-1 69 (30mg, 0.074mmol), dichloro(1,1'-bis(diphenylphosphino)ferrocene) 
nickel(ll) (10mg, O.OISmmol) and tetrahydrofuran (1mL) was added 
methylmagnesium bromide (638pl.0.592mmol) at room temperature, the solution was 
25 stirred for 2 hours at room temperature, and was further stirred for 2 hours at 50''C. 
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After cooling, water and ethyl acetate were added for extraction, and the solution was 
washed with brine, then, the solvent was evaporated in vacuo. The residue was 
purified by reverse phase high performance liquid chromatography (acetonltrile-water 
mobile phase (containing 0.1% trtfluoroacetic add) was used), and the title 
5 compound was obtained as a trifluoroacetic acid salt. 
MS m/e (ESI) 340.09(MH*) 

Example A-1 71 . 2-Amino-N-f4-chlorO'5-Dhenoxv-thiophen~2-vlmethvn-nicotinamide 
To a mixture of 2-amino-N-(5-phenoxy-thiophen-2-ylmethyl)-nicotinamide 

10 described in Example A-67 (21 mg, 0.064mmol) and N,N-dimethylformamide (ImL) 
was added N-chlorosuccinimide (13mg, 0.096mmol). and the solution was stirred 
overnight at room temperature. The reaction solution was purified by reverse phase 
high perfomiance liquid chromatography (acetonitrile-water mobile phase (containing 
0.1% trifluoroacetic acid) was used), and trifluoroacetic acid salt of the title compound 

15 (7.4mg, 0.016mmol, 24%) was obtained. 
MS m/e (ESI) 360.1 (MH^ 

Example A-1 72, 2-AminO'5-chloro-N-f4-chloro-5-Dhenoxy-thiophen-2-vlmethvn- 
niootinamide 

20 Trifluoroacetic acid salt of the title compound (1.5mg, 0.0030mmol, 4.6%) 

was obtained as a by-product of Example A-1 71. 
MS m/e (ESI) 394.0 (MH^) 



25 



Examole A-1 73. 2.6-Diamino-N-r4-f3-chloro-benzvloxv)-ben2yl)-nicotinamide 
MS m/e (ESI) 383.246 (MH^ 
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Example A-1 74. 2.6-Diamino-N-(5-benzvloxv-pyridin-2-ylmethyl^nicotinamide 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.39(2H. d. J=5.9Hz). 5.16(2H. s). 5.68(1 H. d. 
J=8.6H2), 6.09(2H. s), 6.94(2H. s), 7.20(1 H, d, J=8.8Hz). 7.31-7.46(6H. m), 7.69(1 H. 
5 d, J=8.6Hz), 8.25(1 H, d, J=2.9Hz), 8.35(1 H, t, J=5.9Hz). 

Example A-1 75. 2.6-Diamino-N-f5-phenoxvmethyl-pyridin-2-ylmethvl)-nicotinamide 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.64(2H, s), 4.68(2H, d, J=4.9Hz), 5.07(2H, s). 
5.80(1 H, d, J=8.4Hz), 6.50(2H. s), 6.96-7.01 (3H. m), 7.26-7.35(4H, m). 7.56(1 H, d. 
10 J=8.4Hz), 7.76(1 H, dd. J=2.2Hz, 8.0Hz), 8.61 (1 H, d, J=1 .7Hz). 

Example A-1 76. 2-Amlno-6-(2-cyano-ethy>)-N-(4-f6-fluoro-pyridln-2-yloxymethyl)- 
benzyl))-nicotinamlde 

^H-NMR Spectrum (CDCI3) 6(ppm) : 2.78(2H, t, J=7.2Hz). 2.94(2H. t, J=7.2Hz), 
15 4.60(2H, d. J=5.6Hz). 5.33(2H, s), 6.24(1 H. brs). 6.39(2H, brs), 6.47-6.48(1 H, m), 
6.49-6.50(1 H, m), 6.64-6.67(1 H. m). 7.35(2H, d. J=8.4Hz), 7.46(2H. d, J=8.4Hz), 
7.53(1H, d, J=8.0Hz). 7.66(1 H. q, J=8.0Hz). 

Example A-1 77. 2-Amino-6-f2-f luoro-ethyl)-N-(5-phenoxy-thiophen-2-ylmethyl)- 
20 nicotinamide 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.93 (2H. td, J=6.0. 25.6 Hz), 4.47 (2H, d, 
J=5.6 Hz), 4.75 (2H, td, J=6.0, 47.2 Hz), 6.50 (1H, d, J=4.0 Hz), 6.53 (1H, d, J=8.0 
Hz), 6.77 (1H, d, J=4.0 Hz). 7.07-7.18 (5H, m), 7.38 (2H, t, J=8.0 Hz). 7.85 (1H, d, 
J=8.0 Hz), 8.99 (1H, t, J=5.6 Hz). 

25 
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Example A-1 78. 2-Amino-6-ethoxvmethvl-N-M-rDvridi n-2-vlQxvme1hvl>-benzvlV 
nicotinamide 

^H-NMR Spectrum (CDCI3) 6(ppm) :1.27(3H, t. J=7.0Hz). 3.60(2H, q. J=7.2Hz). 
4.44(2H, s). 4.60(2H, d. 5.6H2). 5.38(2H, s), 6.24(1 H, brs), 6.38(2H. brs). 6.73(1 H. d. 
5 J=8.0Hz), 6.80(1 H, dd, J=0.8. 7.6Hz). 6.88-6.91 (1H, m), 7.36(2H, d, J=8.0Hz), 
7.46(2H, d, J=8.0Hz), 7.56-7.61 (2H, m), 8.17-8.18(1H, m). 

Example A-1 79. 

2-Amino-N-(5-isopropoxvmethvl-thiophen-2-vlmethvn-6-methoxvmethvl- 

nicotinamide 
10 MS m/e (ESI) 350 (MH*) 

Example A-1 80. 2-Amino-N-r4-(3-methoxv-benzvloxv^-benzvn-6-methoxvmethvl- 
nicotinamide 

MS m/e (ESI) 408.27 (MH*) 
15 ^H-NMR Spectrum (CD3OD) 6(ppm) : 3.50(3H. s). 3.77(3H. s), 4.48(2H, d, J=4Hz), 
4.57(2H, s). 5.04(2H. s). 6.84-6.88(2H. m), 6.94-6.98(4H. m), 7.23-7.29(3H, m), 
8.27-8.29(1 H, m). 

Example A-1 81 . 2-Amlno-N-f4-f3-chloro-benzvloxv^benzvn-6- 
20 methoxymethyl-nicotinamide 
MS m/e (ESI) 412.26(MH0 

Example A-1 82. 2-Amino-N-f4-butoxvmethvl-benzvl^-6-methoxvmethvl-nlcQtinamide 
MS m/e (ESI) 358 (MH*) 

25 
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Example A-1 83. 2-Amino-6-rnethoxvmethvl-N-f4-DroD oxvmethvl-benzvh-nicotinamide 
MS m/e (ESI) 344 (MH*) 

Example A-1 84. 2-Amlno-N-f3-cvcloproDvlm ethoxv-benzyl>-6-methoxvmethvl- 
5 nicotinamide 

MS m/e (ESI) 342 (MH*) 

Example ^ A-1 9$. 

2-Amino-N-f4-m-fluoro-pvridin-2-vloxvmethvn-benzvl^ -6-methoxvmethvl- 

10 nicotinamide 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.46(3H, s). 4.40(2H, s). 4.61 (2H, d. J=5.6Hz), 
5.33(2H, s). 6.26(1 H, brs). 6.40(2H, s), 6.49(1 H, dd, J=2.4. 7.6Hz). 6.66(1 H. dd, 
J=1.1, 7.6Hz), 6.70(1 H, d. J=8.0Hz), 7.36(2H, d. J=8.0Hz). 7.46(2H. d. J=8.0Hz). 
7.60(1 H, d, J=8.0Hz). 7.66(1 H. dd, J=8.0. 8.0Hz). 

15 

Example A-1 86. 2-Amino— 6-methoxvmethvl-N-f4-f4-methvl-PVridin-2-vloxvmethvn- 
benzyD-nicotinamide 

^H-NMR Spectrum (CDCb) 6(ppm) : 2.30(3H, s), 3.45(3H, s), 4.39(2H, s), 4.60(2H. d, 
J=5.6Hz). 5.36(2H, s). 6.25(1 H, brs), 6.40(2H. brs), 6.62(1 H, s), 6.65(1 H, d. J=8.0Hz), 
20 6.72(1 H, d. J=5.2Hz), 7.35(2H, d, J=8.4Hz), 7.45(2H, d. J=8.4Hz). 7.59(1 H. d, 
J=8.0Hz), 8.02(1 H, d, J=5.2Hz). 

Example A-1 87. 2-Amino-N-f4-f6-fluoro-Pvridin-2-vlmethoxv^benzvh-6- 
methoxymethyl-nicotinamide 
25 ^H-NMR Spectrum (CDCI3) 6(ppm) : 3.45(3H. s), 4.39(2H, s). 4.53(2H, d. J=5.6Hz). 
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5.13(2H. s), 6.22(1H, brs), 6.39(2H, brs). 6.69(1H, d, J=7.6Hz). 6.87(1H. dd. J=2.8, 
8.4Hz), 6.96(2H, d, J=8.4Hz), 7.28(2H. d. J=8.4Hz). 7.40-7.42(1 H. m), 7.58(1 H. d, 
J=8.0Hz), 7.81 (1H, dd. J=8.0, 8.0Hz). 

5 Example A-1 88. 2-Amino-N-f4-butoxv-benzvn-6-methoxvmethvl-ni cotinamide 
MS m/e (ESI) 344 (MH^) 

Example A-1 89. 2-Amino-N-r4-(2-ethoxv-ethvh-benzvl^ >-6-methoxvmethvl- 
nicotinamide 
10 MS m/e (ESI) 344 (MH*) 

Example A-1 90. 2-Amino-6-methoxvmethvl-N-f4-f5-methvl-Dvridin-2-vloxymethyn- 
benzyl^-nlcotlnamlde 

^H-NMR Spectrum (CDCb) 6(ppm) : 2.25(3H. s), 3.45(3H, s),4.40(2H, s), 4.60(2H. d. 
15 J=5.6Hz), 5.34(2H. s). 6.24(1 H, brs). 6.40(2H. brs), 6.69(1 H. d. J=8.0Hz), 6.71 (1 H. d, 
J=8.0Hz). 7.35(2H, d. J=8.0Hz). 7.41 (1H. dd. J=2.4. 8.4Hz). 7.46(2H. d. J=8.0Hz). 
7.59(1 H. d. J=8.4Hz). 7.96(1 H, s). 

Example A-1 91 . 2-Amino-N-(6-benzvl-pyrldin-3-ylmethyl)-6-methoxvmethvl- 
20 nicotinamide 

^H-NMR Spectrum (CDCI3) 5(ppm) : 3.45(3H. s). 4.15(2H, s), 4.39(2H. s). 4.57(2H. d. 
J=5.6Hz). 6.32(1 H. brs). 6.38(2H, brs), 6.69(1 H, d, J=8.0Hz), 7.1 2(1 H. d. J=8.4Hz), 
7.20-7.32(5H. m). 7.58(7.61 (2H. m). 8.52(1 H. d. J=2.0Hz). 



25 Example A-1 92. 2-Amino-6-methQxvmethvl-N-f5-phenoxvmethvl-Dvridin-2-vlmethvn- 
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nicotinamide 

'H-NMR Spectrum (CDCI3) 6(ppm) : 3.46(3H, s). 4.41 (2H. s). 4.72(2H. d, J=4.8Hz), 
5.09(2H, s). 6.45(2H. s). 6.74(1 H. d, J=7.9Hz), 6.96-7.02(3H, m). 7.29-7.36(3H. m). 
7.53(1 H, S), 7.79(2H, d. J=7.9Hz), 8.63(1H. d, J=1.7Hz). 
5 Example A-1 93. 2-Amino-6-methoxvmethvl-N-f5- Diienoxv-Dvridln-2-vlmethvl)- 

nicotinamide 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.34 (3H. s). 4.30 (2H. s). 4.52 (2H. d. J=6.0 
Hz). 6.62 (1H, d, J=8.0 Hz), 7.02-7.07 (2H. m). 7.10-7.20 (3H, m), 7.33-7.46 (4H, m). 
8.02 (1H, d, J=8.0 Hz), 8.31 (1H. d. J=2.8 Hz). 9.02 (1H, t. J=6.0 Hz). 

10 

Example A-1 94. 2-Amino-6-methoxvmetlivl-N-f4-(2-DroDoxv-et tivlM)enzvl^ 

nicotinamide 

MS m/e (ESI) 358 (MH^) 

15 Example AA-1. 3-Amino-Pvrazine-2-carboxvlic acid 

(5-phenoxv-thiophen-2-vlmethyl)-amide 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.47 (2H. d. J=6.4 Hz), 6.47 (1H, d. J=4.0 
Hz). 6.74 (1H. d, J=4.0 Hz), 7.05-7.15 (3H. m), 7.24-7.40 (2H. m), 7.50 (2H. brs), 
7.80 (1H, d, J=2.4 Hz), 8.18 (1H. d, J=2.4 Hz), 9.28 (1H. t, J=6.4 Hz). 

20 

Example AA-2. 3.5-Diaminn-pYra7lne-2-carboxvlic acid 

4- (pyridin-2-vloxymethvn-t>enzylamide 

'H-NMR Spectrum (DMSO-de) 6(ppm) : 4.38(2H, d, J=6.4Hz). 5.3(2H, s). 6.67(2H, s), 
6.84(1 H, d, J=8.2Hz), 6.98(1 H, t. J=7.2Hz), 7.1 3(1 H. s), 7.28(2H, d, J=8.1Hz), 
25 7.38(2H. d, J=8.1Hz). 7.71 (1H. dt. J=2.0Hz, 7.8Hz). 8.16(1H, dd, J=2.0Hz. 4.8Hz). 
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8.54(1 H. t. J=6.4Hz). 

Example B£L 4-Amino-pvrimidine-5-c arboxvlic acid 

(5-phenoxy-thiophen-2-vlmethvl^amide 
5 The title compound (7mg, 0.021 mmol, 4.4 %) was obtained as a white solid 

from 4-amino-pyrimidine-5-carboxylic acid (68mg, 0.49mmol) and 

C-(5-phenoxy-thiophen-2-yl)-methylamine described in Preparation Example 26 

(lOOmg, 0.49mmol) according to an analogous technique to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.47 (2H. d. J=5.2Hz), 6.47-6.50 (IH. m), 
10 6.76-6.78 (IH, m), 7.04-7.15 (3H. m), 7.34-7.40 (2H, m), 7.77 (2H. brs), 8.40 (IH. d. 

J=1.6Hz), 8.59 (IH. d. J=1.6Hz). 9.19 (IH, t, J=5.2Hz). 

Example B-2. 4-Amino-2-propylamino-pvrimidine-5-carboxvlic acid 

4-(pyridin-2-vloxymethvn-benzylamide 
15 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 0.86 (3H. t, J=7.2 Hz). 1.44-1.55 (2H, m). 
3.14-3.24 (2H. m). 4.38 (2H. d, J=6.4 Hz). 5.32 (2H, s), 6.83-6.87 (IH, m), 6.96-7.01 
(IH, m), 7.28 (2H, d, J=8.0 Hz). 7.38 (2H. d. J=8.0 Hz). 7.69-7.75 (IH. m). 8.15-8.19 
(IH. m). 8.42 (1 H. s). 8.60 (1 H. brs). 

20 Example C-1. r2-Amino-6.7-dlhydro-5H-cvclopentarblp yridine-3-carboxvlic add 

(5-phenoxy-thiophen-2-^methvl>-amide 

2-Amino-6,7-dihydro-5H-cyclopenta[b]pyridine-3-carboxylic acid described in 
Preparation Example C-5 (lOOmg, 0.56mmol), triethylamine (0.188mL. 1.35mmol) 
and benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate 
25 (298mg. 0.67mmol) were dissolved In N.N-dimethylformamide (3mL), 

380 



E0006 UP25W/KAN 

C-(5-phenoxy-thiophen-2-yl)-methylamine described in Preparation Example 26 
(138mg, 0.67mmol) was added, followed by stirring for 15 hours 20 minutes at room 
temperature. After the reaction was completed, the reaction solution was poured 
into brine, and the solution was extracted with ethyl acetate. The organic layer was 
5 dried over anhydrous magnesium sulfate, then concentrated, the obtained residue 
was purified by silica gel column chromatography (ethyl acetate : hexane = 1:1), 
and the titie compound (77mg, 0.21 mmol. 38%) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) :1.95-2.03 (2H, m), 2.68-2.76 (4H, m), 4.46 
(2H, d. J=5.6Hz), 6.45 (1H, d, J=4.0Hz), 6.76 (1H, d, J=4.0Hz). 6.97 (2H. brs), 
10 7.07-7.17 (3H, m), 7.36-7.41 (2H, m), 7.76 (1H, s), 8.88-8.93 (1H, m). 

Example D-1 . Tl .5]Naphthylidine-2-carboxylic acid S-phenoxybenzylamide 

The titie compound (14mg, 76%) was obtained as a coloHess oil from 
[1 ,5]naphtfiylidine-2-carboxylic acid described in Preparation Example D-1 (9mg, 
15 0.051 7mmol) and 3-phenoxybenzylamine described in Preparation Example 4 (6mg, 
0.051 7mmol) according to an analogous metiiod to Example L-4. 
^H-NMR Spectrum (CDCI3) 5(ppm) : 4.73(2H. d, J=6.0Hz), 6.92-6.94(1 H, m). 
7.01-7.03(2H, m), 7.07-7.1 7(3H, m), 7.26-7.36(3H, m), 7.70(1 H, dd, J=4.4, 8.8Hz), 
8.39(1H, dd, J=1.6. 8.8Hz), 8.51(1H, brs), 8.57(2H. s), 9.06(1H, dd. J=1.6. 4.4Hz). 

20 

Example D-2. f1 .5]Naphthvlidine-2-carboxvlic acid 4-benzvloxvbenzylamide 

The titie compound (llmg, 52%) was obtained as a white solid from 
[1 .5]naphthylidine-2-carboxylic acid described in Preparation Example D-1 (lOmg, 
0.0574mmol) and 4-benzyloxybenzy1amine described in Preparation Example 1 
25 (12mg, 0.0574mmol) according to an analogous method to Example L-4. 
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^H-NMR Spectrum (CDCI3) 5(ppm) : 4.68(2H. d, J=6.4Hz), 5.08(2H. s), 6.97.6.99(2H, 
m), 7.32-7.45(7H, m). 7.69(1 H, dd, J=4.4, 8.8Hz), 8.36-8.39(1 H. m). 8.43(1 H, brs), 
8.54-8.60(2H, m), 9.04-9.06(1 H, m). 

5 Example D-3, f1 .51Naphthvlidine-2-carboxvlic acid 4-Dhenoxvmeth vl-benzvlamide 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.76(2H, d. J=6Hz). 5.07(2H. s). 6.94-6.99(3H, 
m), 7.27-7.31 (3H, m), 7.43-7.45(4H, m), 7.68-7.71 (1H, m), 8.37-8.40(1 H, m). 8.50(1 H, 
brs). 8.55-8.60(1 H, m), 9.05-9.06(1 H, m). 

10 Example D-4. f1 ■51Naphthylidine-2-carboxylic acid 

(1-(3-fluoro-benzyl)-1H-pvrrol-3-ylmethyl)-amide 

To a solution of C-(1-(3-fluoro-benzyl)-1H-pyrrol-3-yl)-methylamine described 
in Preparation Example 59 (59mg, 0.287mmol) and [1 ,5]naphthylidine-2-carboxylic 
acid described in Preparation Example D-1 (50mg, 0.287mmol) in 

15 N,N-dimethylformamlde (3mL) were added 

benzotriazol-1 -yloxytris(dimethylamino)phosphonium hexaf luorophosphate (1 52mg, 
0.344mmol) and triethylamine {80mL, 0.574mmol), and the solution was stirred 
overnight at room temperature. Ethyl acetate and water were added to the reaction 
solution, which was then partitioned, the organic layer was washed with water, and 

20 then, dried over anhydrous magnesium sulfate. The solvent was evaporated, the 
residue was purified by NH silica gel column chromatography (hexane : ethyl acetate), 
and the title compound (49mg, 47%) was obtained as a pale yellow solid. 
^H-NMR Spectrum (CDCl3)5(ppm) : 4.59(2H. d, J=5.6Hz). 5.03(2H, s), 6.26-6.27(1 H, 
m), 6.66-6.67(1 H, m). 6.74-6.75(1H. m), 6.81-6.84(1 H, m), 6.92-6.94(1 H, m), 

25 6.96-7.01 (1H, m), 7.28-7.33(1 H, m), 7.67-7.70(1 H, m), 8.31 (1H, brs), 8.37-8.40(1 H, 
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m). 8.53-8.59(2H, m). 9.03-9.05(1 H. m). 

Example D^^ n .51NaDhthylidina-2-carboxvlic add 

f5-(3-fluorophenoxy)thiophen-2-vlmethyft amide 
5 The title compound (66mg, 0.17mmol, 72.5%) was obtained as a brown oil 

from [1,5]-naphthylidine-2-carboxylic acid (42mg, 0.24mmol) and 
C-(5-(3-fluorophenoxy)thiophen-2-yl)methylamine described in Preparation Example 
23 (54mg,0.24mmol) according to an analogous method to Example Q-6. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.61 (2H, d. J=6.4Hz), 6.57 (1H, d. J=3.6Hz), 
10 6.83 (1H, d, J=3.6Hz), 6.87-7.00 (3H. m), 7.36-7.42 (1H. m), 7.87 (1H, dd, J=4.0. 
8.8Hz). 8.37 (1H, d, J=8.8Hz). 8.49 (1H, d. J=8.8Hz), 8.59 (1H, d, J=8.8Hz). 9.09 (1H. 
d, J=4.0Hz). 9.58 (1H. t. J=6.4Hz). 

Example D-6. [1 ■5]Naphthylidine-2-carboxvlic add 

15 (5-phenoxy-thiophen-2-ylmethyl)-amide 

The title compound (15mg, 0.042mmol, 17.3 %) was obtained as a light 
brown sdid from [1,5]-naphthylidine-2-carboxylic acid (42mg,0.24mmol) and 
C-(5-phenoxy-thiophen-2-yl)methylamine described in Preparation Example 26 
(49mg,0.24mmol) according to an analogous technique to Example Q-6. 

20 ^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.59 (2H, d, J=5.6Hz). 6.49 (1H, d. J=3.6Hz). 
6.81 (1H, d, J=3.6Hz), 7.03-7.14 (3H. m), 7.30-7.40 (2H, m), 7.88 (1H, dd, J=4.0, 
8.8Hz), 8.36 (1H. d, J=8.8Hz), 8.48 (IN. d, J=8.8Hz), 8.58 (IN, d, J=8.8Hz), 9.09 (IN, 
d, J=4.0Hz). 9.56 (1H, t, J=5.6Hz). 



25 Example DiL fl ■5INaphthvlidine-2-carboxvlic aeid 
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(5-(4-fluoro-Dhenoxv^-thiophen-2-ylmethvl^amide 

To a solution of [1,5]naphthylidine-2-carboxylic acid described in Preparation 
Example D-1 (20mg. O.IISmmol) and described in Preparation Example 
28C-(5-(4-fluorophenoxy)thiophen-2-yl)methylamine) (51 mg, 0.23mmol) in 
5 dimethylsulfoxide (9mL) were added 

benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate 
(102mg,0.23mmol) and triethylamine (56mL, 0.43mmol). and the solution was stirred 
at eO'^C for 30 minutes. Ethyl acetate and water were added to the reaction solution, 
which was then partitioned, the organic layer was sequentially washed with an 

10 aqueous solution of saturated sodium bicarbonate, water and brine, and then, dried 
over anhydrous sodium sulfate. The solvent was evaporated, the residue was 
sequentially purified by silica gel column chromatography (hexane : ethyl acetate), 
silica gel column chromatography (dichloromethane : ethyl acetate), reverse phase 
high performance liquid chromatography (acetonitrile-water mobile phase (containing 

15 0.1% trifluoroacetic acid) was used), and the title compound (8.6mg, 0.017mmol, 
15%) was obtained. 
MS m/e (ESI) 379.76(MH*) 

^H-NMR Spectrum (CD3OD) 6(ppm) : 4.71 (2H. d, J=6.4Hz), 6.38(1 H. d. J=4.0Hz), 
6.83 (1H, d, J=4.0Hz), 7.02-7.09 (4H. m), 7.85 (1H, dd, J=4.0, 8.8Hz), 8.46 (1H. d, 
20 J=8.8Hz), 8.56-8.61 (2H, m), 9.04(1 H, dd, J=1.6, 4.0Hz). 9.55-9.64 (1H, m). 

Example D-8. [1 .51Naphthylidine-2-carboxvlic acid 

f5-f3-chlorO'Phenoxvl-thiophen-2-ylmethvn-amide 
MS m/e (ESI) 396.28 (MH*) 

25 
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Example 0:9^ f1 .51Naphthylidine-2-carboxvlic acid 

r5-benzofuran-2-ylmethvl-thiophen-2-vlmethv<^amide 
MS m/e (ESI) 400.51 (MH*) 

5 Example D-10. [1 .5 ]Naphthylidine-2-carboxylic add 

4-(6-fluoro-Dyridln-2-yloxymethyl)-benzylamide 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.75(2H. d, J=6.0Hz). 5.34(2H, s). 6.47-6.49(1 H, 
m), 6.64-6.66(1 H, m), 7.43-7.48(4H. m), 7.62-7.70(2H. m). 8.36-8.39(1 H. m), 8.50(1 H. 
brs), 8.55-8.60(2H. m), 9.04-9.06(1 H, m). 

10 

Example E-1. Quinoline-6-carboxvlic acid f5-benzvl-furan-2-yl)-amide 

The title compound (200mg, 5.8mmol, 54.6%) was obtained as a slightly 
yellow solid from 5-benzylfuran-2-carbaldehyde described In Preparation Example 39 
and 6-quinolinecarboxylic acid according to an analogous method to Example Q-1 . 
15 ^H-NMR Spectrum (DMSO-de) 6(ppm) ; 3.92 (2H. s), 4.45 (2H. d, J=5.6Hz), 6.02 (1 H, 
d, J=2.8Hz), 6.20 (1H. d, J=2.8Hz). 7.16-7.30 (5H. m). 7.59 (1H, dd, J=4.4. 8.0Hz), 
8.05 (1H, d, J=8.8H2), 8.16 (1H, dd. J=2.0, 8.8Hz), 8.44 (1H, dd, J=1.6, 8.0Hz), 8.50 
(1H. d. J=2.0Hz), 8.97 (1H. dd, J=1.6, 4.4Hz), 9.16 (1H, t, J=5.6Hz). 

20 Example E-2. Quinoline-6-carboxylic acid (5-phenoxy-furan-2-ylmethyR-amide 

The title compound (68mg, 0.197mmol, 17.2%) was obtained as a white solid 
from quinoline-6-carboxylic acid (200mg. 1.15mmol) and 
C-(5-phenoxy-furan-2-yl)-methylamine described in Preparation Example 49 (200mg, 
1 .12mmol) according to an analogous method to Example Q-6. 

25 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.45 (2H, d. J=5.6Hz). 5.72 (1H, d. J=3.2Hz), 
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6.34 (1H. d, J=3.2Hz). 7.02-7.08 (2H, m), 7.11-7.17 (1H, m), 7.14-7.40 (2H. m), 7.60 
(1H. dd, J=2.0, 8.0Hz), 8.06 (1H, d, J=a8Hz), 8.16 (1H, d. J=8.8H2), 8.45 (1H, d, 
J=8.0Hz), 8,51 (1H, s). 8.97 (1H. d, J=4.0Hz), 9.18 (1H, t, J=5.6Hz). 

5 Example E^a Quinoiine-6-carboxvlic acid 

(5-(3-fluoro-phenoxv^furan-2-ylmethvi^amide 

To a solution of (5-(3-fluoro-phenoxy)-furan-2-yl)-methanol described in 
Preparation Example 51 (1.5g, 7.2mmol), phthalimide (l.lg, 7.2mmol) and triphenyl 
phosphine (1.9g. 7.2mmol) in tetrahydrofuran (lOmL) was added diethyl 

10 azodicarboxylate (3.5g, 7.9mmol) dropwise at 0*^0, and the solution was stired at 
room temperature for 30 minutes. Silica gel was added to the reaction solution, the 
solvent was evaporated in vacuo for adsorption, purification was carried out by silica 
gel column chromatography (hexane : ethyl acetate = 2:1), and a white solid 
(700mg) was obtained. Etlianol (lOmL) and hydrazine monohydrate (0.3mL) were 

15 added to this solid (700mg), and stirred for 15 minutes at 90''C. The solution was 
allowed to room temperature, the solid was removed by filtration, and a pale yellow 
oil (360mg) containing C-(5-(3-fluoro-phenoxy)-furan-2-yl)-methylamine was obtained. 
The title compound (17mg, 0.046mmol, 2.7%) was obtained as a brown solid from 
this oil (360mg) and quinoline-6-carboxylic acid (300mg, 1.7mmol) according to an 

20 analogous method to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.46 (2H, d, J=5.2Hz), 5.83 (1H. d. J=3.2Hz). 
6.36 (1H, d. J=3.2Hz), 6.87-7.03 (3H, m), 7.38-7,45 (1H. m), 7.60 (1H. d. J=4.0, 
8,4Hz), 8.06 (1H, d. J=8.8Hz), 8.16 (1H, dd. J=2.0. 8.8Hz). 8.45 (1H. dd, J=1.6. 
8.4Hz), 8.51 (1H. d, J=2.0Hz). 8.97(1 H. dd. J=1.6. 4.0Hz), 9.19(1 H, t. J=5.2Hz). 

25 
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Example E-4. Quinoline-6-carfaoxvlic acid f5-Dhenvl-furan-2-vlm ethvn-amide 

To a solution of quinoline-6-carboxylic acid (5-bromo-furan-2-ylmethyl)-amide 
described in Preparation Example E+-2 (200mg,0.60mmol) in 1,4-dioxane (5mL) 
were added phenylboronic acid (150mg, 1.2mmol), 

5 tetrakis(triplieny1phosphine)palladium(0) (55mg, 0.047mmol) and an aqueous 
solution of potassium carbonate (2mol), and the solution was stirred at 11 0^*0 for 2 
hours. Water and ethyl acetate were added to the reaction solution, which was then 
partitioned, NH silica gel was added to the organic layer, the solvent was evaporated 
in vacuo for adsorption, purification was carried out by NH silica gel column 
10 chromatography (hexane : ethyl acetate = 2:1), and the title compound (65mg, 
0.198mmol, 33.0%) was obtained as a white solid. 

^H-NMR Spectrum (DMSO^e) 6(ppm) : 4.59 (2H, d, J=6.0Hz). 6.44 (1H, d. J=3.2Hz). 
6.88 (1H, d. J=3.2Hz), 7.23-7.28 (1H. m). 7.37-7.42 {2H, m). 7.60 (1H. dd, J=4.0. 
8.4H2), 7.64-7.70 (2H, m), 8.07 (1H, d, J=8.8H2), 8.20 (IH. dd. J=2.0, a8Hz), 
15 8.45-8.50 (IH, m), 8.55 (IH, d, J=2.0Hz), 8.97 (IH, dd, J=1.6, 4.0Hz). 9.26 (IH, t, 
J=6.0Hz). 

Example E-5. Quinoline-6-carboxylic acid 

(5-(2.4-difluoro-phenoxv)-furan-2-ylmethyl)-amide 

20 The title compound (71 mg, 0.187mmol, 18%) was obtained from 

quinoline-6-carboxylic acid (180mg, 1.04mmol) and 

C-(5-(2,4-difluoro-phenoxy)-furan-2-yl)-methylamine described in Preparation 
Example 77 (258mg, 1 .1 5mmol) according to an analogous method to Example H-1 . 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.44 (2H, d. J=5.6Hz), 5.59 (1H, d, J=3.6Hz), 

25 6.31 (1H, d, J=3.6Hz), 7.06-7.13 (IH. m). 7.27-7.34 (1H, m), 7.44-7.51 (IH, m). 
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7.59(1 H, dd, J=4.0. 8.8Hz). 8.06 (1H. d. J=9.2 Hz). 8.16 (1H. dd, J=1.2. 8.8Hz). 8.45 
(1H, d. J=9.2Hz). 8.51 (IH, s). 8.97 (1H. dd, J=1.2. 4.0Hz), 9.19 (1H, t, J=5.6Hz). 

Example B:6, Quinoline-6- carfaoxvlic add 

5 (5-(2.5-difluoro-Dhenoxv>-furan-2-ylmethvh-amide 

The title compound (194mg, 0.51 mmol, 32%) was obtained from 
quinoline-6-carboxylic acid (275mg, 1.59mmol) and 

C-(5-(2,5-difluoro-phenoxy)-furan-2-yl)-methylamine described in Preparation 
Example 79 (357mg, 1.59mmol) according to an analogous method to Example H-1 . 
10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.46 (2H, d. J=5.2Hz), 5.78 (IH, d, J=3.2Hz), 
6.35 (IH, d, J=3.2Hz), 7.04-7.18 (2H, m), 7.42-7.50 (IH. m), 7.60 (IN, dd, J=4.0, 
8.0Hz). 8.06 (IH, d, J=8.8Hz), 8.17 (IH, dd, J=1.2, 8.0Hz), 8.45 (IH, d, J=8.8Hz), 
8.52(1 H, s). 8.97 (IH, dd, J=1.2, 4.0Hz). 9.19 (IH. t, J=5.2Hz). 

15 Example ErT. Quinoline-6-carboxvlic acid 

(5-(3-fluoro-benzyl)-furan-2-ylmethyl)-amide 

Title compound (301 mg, 0.835mmol, 80%) was obtained from 
quinoline-6-cart30xylic acid {188mg, 1.16mmol) and 

C-(5-(3-fluoro-benzyl)-furan-2-yl)-methylamine described in Preparation Example 84 

20 (279mg, 1 .36mmol) according to an analogous method to Example H-1 . 

^H-NMR Spectrum (DMSO-ds) 6(ppm) : 3.96 (2H. s), 4.46 (2H. d, J=5.6Hz), 6.07 (IH, 
d, J=3.2Hz), 6.21 (IH, d. J=3.2Hz), 7.00-7.09 (3H. m), 7.28-7.35 (IH. m), 7.59 (IH, 
dd, J=4.4. 8.4Hz), 8.05 (IH. d, J=8.8Hz). 8.16 (IH, d, J=2.0, 8.4Hz). 8.44 (IH, dd, 
J=1.2, 8.8Hz), 8.50 (IH, d, J=1.2Hz), 8.97 (IH, dd, J=2.0, 4.4Hz). 9.17 (IH, t. 

25 J=5.6Hz). 
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Example E-8. Quinoline-6-carboxvlic acid 4-ben2yloxvbenzvlamide 

To a solution of 6-quinoline carboxylic acid (lOOmg, 0.577nnmol) in 
tetrahydrofuran (50mL) was added N.N'-dicyclohexylcarbodiimide (1.90g. 11.7mmol), 
5 and the solution was stirred at room temperature for 1 hour. Then, to this solution 
was added a solution of 4-benzyloxybenzylamine described in Preparation Example 
1 (2.49g, 11.7mmol) in tefrahydrofuran (5mL), and the solution was stirred overnight 
at room temperature. The solvent was evaporated, the residue was purified by NH 
silica gel column chromatography (hexane : ethyl acetate), and the title compound 
10 (4.31 g, quantitatively) was obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 4.65 (2H, d, J=5.6Hz). 5.08(2H, s), 6.48(1 H, brs). 
6.97-7.00(2H. m), 7.31-7.35(3H, m). 7.37-7.45(4H, m), 7.47(1 H, dd. J=4.4. 8.4Hz), 
8.05(1H, dd. J=2.0. 8.8Hz). 8.15(1H, d. J=a8Hz). 8.22-8.25(1H. m). 8.32(1H, d, 
J=2.0Hz), 8.98-9.00(1 H, m). 

15 

Example E-9, Quinoline-6-carboxylic acid 3-benzyloxybenzylamide 

The title compound (102mg, 48%) was obtained as a colorless oil from 
6-quinolinecarboxylic acid (lOOmg, 0.58mmol) and 3-benzyloxybenzylamine 
described in Preparation Example 2 (126mg, 0.58mmol) according to an analogous 
20 method to Example E-8. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.69 (2H. d. J=5.6Hz). 5.07(2H. s). 6.57(1 H. brs). 
6.92-6.95(1 H, m), 6.98-7.02(2H. m), 7,27-7.32(2H, m). 7.34-7,38(2H, m), 
7.41-7.43(2H, m), 7.47(1H, dd, J=4.4, 8.4Hz), 8.05(1 H, dd, J=2.0. 8.8Hz), 8.16(1H. d, 
J=8.8Hz), 8.22-8.25(1 H, m), 8.32(1 H, d, J=2.0Hz), 8.98-9.00(1 H. m). 

25 
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Example E-10. Quinoline-6-carboxylic acid 4-phenoxvbenz ylamide 

The title compound (63mg, 31%) was obtained as a coioriess solid from 
6-quinolinecarboxylic add (lOOmg, 0.58mmol) and 4-phenoxybenzylamine described 
in Preparation Example 3 (115mg, 0.58mmol) according to an analogous method to 
5 Example E-8. 

^H-NMR Spectrum (CDCb) 6{ppm) : 4.69 (2H, d, J=5.6Hz), 6.59(1 H, brs). 
7.00-7.03(4H, m), 7.10-7.14(1 H. m). 7.32-7.38(4H, m), 7.46-7,49(1 H, m). 
8.05-8.08(1H. m), 8.15-8.17(1H, m). 8.23-8.25(1 H. m), 8.34(1H, s), 8.98-9.00(1 H, m). 

10 Example E-11. Quinoline-6-carboxylic acid 3-phenoxvb enzvlamide 

The title compound (140mg, 69%) was obtained as a colorless oil from 
6-quinolinecarboxylic acid (lOOmg. 0.58mmol) and 4-phenoxybenzylamine described 
in Preparation Example 3 (115mg, 0.58mmol) according to an analogous method to 
Example E-8. 

15 ^H-NMR Spectrum (CDCI3) 5(ppm) : 4.69 (2H, d. J=6.0Hz), 6.63(1 H. brs), 
6.92-6.95(1 H. m). 7.01-7.05(3H. m). 7.09-7.1 4(2H. m), 7.30-7.36(3H, m), 7.47(1 H, dd. 
J=4.0, 8.0Hz). 8.05(1 H, dd, J=2.0, 8.8Hz). 8.15(1 H, d. J=8.8Hz). 8.21-8.24(1 H, m). 
8.32(1 H, d, J=2.0Hz). 8.98-8.99(1 H, m). 

20 Example E-12. Quinoline-6-carboxylic acid 4-rpyridin-2-vlmethoxv)-benzvlamide 

To a solution of quinoline-6-carboxylic acid 4-hydroxybenzylamlde described 
in Preparation Example E+-1 (20mg, 0.071 9mmol) and 2-chloromethyl-pyridine 
hydrochloride (12mg, 0.071 9mmol) in N,N-dimethyl fomnamide (I.OmL) was added 
potassium carbonate (298mg, 2.16mmol). and the solution was stirred at room 

25 temperature for 12 hours. Ethyl acetate and water were added to the reaction 
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solution, which was then partitioned, and the organic layer was dried over anhydrous 
magnesium sulfate. The solvent was evaporated, the residue was purified by 
reverse phase high performance liquid chromatography (acetonitrile-water mobile 
phase (containing 0.1% tirifluoroacetic acid) was used), and ti-ifluoroacetic acid salt of 
5 the title compound was obtained. 
MS m/e (ESI) 369.2 (MH^) 

^H-NMR Spectrum (CD3OD) 5(ppm) : 4.60(2H, s), 5.37(2H, s). 7.35(2H, d, J=8.8Hz). 
7.40(2H, d. J=8.8Hz), 7.74-7.77(1 H, m), 7.82-7.85(1 H, m), 7.92-7.94(1 H. m), 
8.18-8.20(1 H, m), 8.29-8.35(2H, m), 8.59-8.60(1 H. m), 8.70-8.71 (1 H, m), 
10 8.79-8.81 (1 H, m), 9.08-9.09(1 H. m). 

Example E-13. Quinoline-e-carboxylic acid fbiDhenvl-3-vlmethyl)-amide 

The titie compound (20mg, 21%) was obtained as a colorless oil from 
6-quinolinecarboxylic acid (50mg, 0.289mmol) and C-biphenyl-3-yl-meth^amine 
15 described in Preparation Example 5 (48mg. 0.263mmol) according to an analogous 
method to Example E-8. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.79(2H. d, J=5.6Hz), 6.62(1 H, brs). 
7.34-7.49(6H. m). 7.55-7.62(4H, m). 8.08(1 H. dd, J=2.0, 8.8Hz), 8.16(1H. d, 
J=8.8Hz), 8.23-8.25(1 H, m). 8.35(1 H. d. J=2.0Hz), 8.98-9.00(1 H. m). 

20 

Example E-14. Qulnoline-6-carboxvlic acid 4-(3-methvl-benzvloxy)-benzylamide 

The title compound (2.5mg, 18%) was obtained as a white solid from 
quinoline-6-carboxylic add 4-hydroxybenzylamide obtained in Preparation Example 
E+-1 (lOmg, 0.0359mmol) and 3-methylbenzyl chloride (5mg, 0.0359mmol) 
25 according to an analogous method to Example E-12. 
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^H-NMR Spectrum (CDCb) 6(ppm) : 2.38(3H. s). 4.66(2H, d, J=5.2Hz). 5.04<2H, s). 
6.50(1H, brs), 6.97-7.00(2H, m), 7.14-7.16(1H, m). 7.22-7.35(5H, m), 7.46-7.50(1 H, 
m). 8.06(1 H. dd, J=2.0. 8.8Hz). 8.1 7(1 H, d, J=8.8Hz), 8.23-8.26(1 H, m). 8.33(1 H, d, 
J=2.0Hz). 8.99-9.00(1 H. m). 

5 

Example E-15. Quinoline-6-carboxylic acid 3-(4-fluoro-phenoxy)-benzylamide 

The title compound (28mg, 25%) was obtained as a colorless oil from 
6-quinolinecarboxylic acid (52mg, 0.30mmol) and 3-(4-fluorophenoxy)-benzylamine 
described in Preparation Example 8 (65mg, 0.30mmol) according to an analogous 
10 method to Example L-4. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.70(2H, d, J=5.6Hz). 6.64(1 H, brs), 
6.88-6.91 (1H. m), 6.99-7.06(5H, m), 7.1 2-7.14(1 H, m). 7.31-7.35(1 H, m). 
7.47-7.50(1 H. m), 8.04-8.07(1H, m), 8.15-8.17(1H, m). 8.23-8.25(1 H. m), 8.33(1 H. m). 
9.00-9.01 (1H, m). 

15 

Example E-16. Quinoline-e-carboxylic acid 3-f4-methoxv-DhenoxvVbenzvlamide 

The title compound (2^g, 25%) was obtained sis a colorless oil from 
6-quinolinecarboxylic add (50mg, 0.29mmol) and 3-(4-methoxyphenoxy) 
benzylamine described in Preparation Example 9 (66mg, 0.30mmol) according to an 
20 analogous method to Example L-4. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.79(3H, s). 4.66(2H. d, J=5.6Hz), 6.55(1 H. brs), 
6.84-6.89(3H. m). 6.95-6.99(3H. m), 7.05-7.07(1 H, m), 7.46(2H, dd, J=4.4, 8.4Hz), 
8.03(1 H, dd. J=2.4, 8.8Hz). 8.14(1 H. d. J=8.8Hz), 8.21 -8.23(1 H. m). 8.29(1 H, d, 
J=2.0Hz), 8.98(1 H. dd. J=2.0, 4.4Hz). 

25 
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Example E-17. Quinoline-6-carboxvlic add 

3-(3-trifluoromethyl-phenoxy)-benzvlamide 

The title compound (39mg, 32%) was obtained as a colorless oil from 
6-quinolinecarboxylic acid (50mg, 0.29mmol) and 

5 3-{3-trifluoromethyl-phenoxy)-benzylamine described in Preparation Example 10 
(77mg, 0.29mmol) according to an analogous method to Example L-4. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.70(2H, d. J=5.6Hz), 6.68(1 H. brs). 
6.93-6.95(1 H, m). 7.05-7.06(1 H, m), 7.14-7.25(3H. m), 7.31-7.47(4H, m), 8.04(1H, dd, 
J=1.6, 8.8Hz). 8.1 3(1 H. d. J=8.8Hz), 8.20-8.2(1 H. m), 8.31 (1H, d. J=2.0Hz), 8.97(1 H, 
10 dd. J=1.6,4.4Hz). 



Example E-18. Quinoline-e-carboxylic acid 3-f3-fluoro-phenoxy)-benzvlamide 

The title compound (70mg, 65%) was obtained as a colorless oil from 
6-quinolinecarboxylic acid (50mg, 0.29mmol) and 3-(3-fluoro-phenoxy)-benzylamine 
15 described in Preparation Example 11 (63mg. 0.29mmol) according to an aialogous 
method to Example L-4. 

^H-NMR Spectmm (CDCI3) 6(ppm) : 4.71 (2H, d, J=6.0Hz), 6.63(1 H. brs). 
6.69-6.73(1 H, m), 6.78-6.83(2H, m). 6.96-6.98(1 H, m), 7.07(1 H, s), 7.18(1 H, d. 
J=7.6Hz). 7.24-7.30(1 H, m), 7.34-7.38(1 H, m), 7.48(1 H. dd, J=4.4, 8.4Hz). 8.06(1 H. 
20 dd, J=2.0, 8.8Hz). 8.16(1H, d. J=8.8Hz). 8.23-8.25(1 H. m). 8.33(1H, d. J=1.6Hz). 
8.99(1 H, dd. J=1 .6, 4.4Hz). 



Example E-19. 2-(3-Phenoxy-phenyl)-N-quinolin-6-yl-acetamide 

The title compound (116mg, 94%) was obtained as a colorless oil from 
25 6-aminoquinoline (50mg. 3.47mmol) and 3-phenoxyphenyiacetic acid (79mg, 
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3.47mmoO according to an analogous method to Example L-4. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 3.77(2H, s), 6.98-7.06(4H, m). 7.10-7.16(2H. m). 
7.34-7.44(6H. m). 8.01 (1H, d. J=8.8Hz), 8.09-8.16(1 H, m). 8.32(1 H. d. J=2.0Hz), 
8.83(1 H.dd, J=1.6, 4.0Hz). 

5 

Example E-20. Quinoline-6-carboxvlic acid 4-ffuran -2-vlmethQxy^-benzvlamide 

The title compound (0.7mg, 4%) was obtained as a colorless oil from 
6-quinolinecarboxyllc acid (lOmg, 0.0577mmol) and 

4-(furan-2-ylmethoxy)-benzylamine described in Preparation Example 12 (12mg, 
10 0.0577mmol) according to an analogous method to Example L-4. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.66(2H. d, J=5.6Hz). 5.02(2H. s). 6.48(1 H, brs). 
6.99-7.02(2H, m). 7.24-7.27(2H, m), 7.35-7.36(2H, m), 7.47-7.50(2H, m), 
8.05-8.08(1 H, m). 8.16-8.18(1 H. m), 8.24-8.27(1 H, m), 8.33(1 H. s). 9.00(1 H. s). 

15 Examole E-21 . Quinoline-e-carboxylic acid 4-fthiQDhen-2- vlmethoxv)-benzvlamide 

The title compound (11 mg, 53%) was obtained as a colorless solid from 
6-quinolinecarboxylic acid (lOmg, 0.0577mmol) and 

4-(thiophen-2-ylmethoxy)-benzylamine described in Preparation Example 13 (13mg, 
0.0577mmol) according to an analogous method to Example L-4. 

20 ^H-NMR Spectrum (CDCI3) 6(ppm) : 4.65(2H. d, J=5.6Hz), 5.23(2H, s). 6.60(1 H. brs). 
6.97-7.03(3H, m), 7.11-7.12(1H. m), 7.32-7.34(3H, m), 7.45-7.48(1H, m), 
8.05-8.07(1 H. m). 8.13-8.16(1H, m). 8.21 -8.23(1 H, m), 8.32(1H, s), 8.97-8.99(1 H, m). 



Example E-22. Quinoline-6-carboxylic acid 4-fthiophen-3-ylmethoxy)-benzvlamide 
25 The title compound (78mg, 72%) was obtained as a white solid from 
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6-quinollnecarboxylic acid (50mg, 0.289mmol) and 

4-(thiophen-3-ylmethyl)-benzylamine described in Preparation Example 14 (63mg, 
0.289mmol) according to an analogous method to Example L-4. 
'H-NMR Spectnjm (CDCIg) 6(ppm) : 4.65(2H. d, J=5.6Hz). 5.08(2H. s). 6.51 (1H. brs). 
5 6.96-6.99(2H, m), 7.14-7.16(1H, m), 7.32-7.36(4H. m). 7.46-7.49(1 H, m), 
8.04-8.07(1H, m), 8.15(1H. d. J=8.8Hz). 8.22-8.24(1H, m). 8.32(1H. d. J=2.0Hz), 
8.99(1 H. dd. J=2.0. 4.4Hz). 

Example E-23. Quinoline-6-carboxvlic acid 4-frS)-1-Dhenvl-ethox v^-benzvlamide 
10 The title compound (219mg, 80%) was ot>tained as a colorless oil from 

6-qulnolinecarboxylic acid (123mg, 0.712mmol) and 

4-((S)-1-phenyl-ethoxy)-benzylamine described in Preparation Example 15 (172mg, 
0.712mmol) according to an analogous method to Example L-4. 
^H-NIVIR Spectmm (CDCb) 6(ppm) :1.64(3H, d, J=6.4Hz). 4.58(2H. d. J=5.2Hz), 
15 5.31 (1H, q. J=6.4Hz), 6.47(1 H. brs), 6.86(2H, d. J=8.8Hz). 7.22(2H, d, J=8.8Hz), 
7.26-7.27(2H, m), 7.32-7.39(3H, m), 7.46(1 H. dd, J=4.0. 8.0Hz), 8.03(1 H, dd, J=2.0, 
8.8Hz), 8.13(1H. d. J=8.8Hz), 8.22(1 H, d, J=8.0Hz), 8.30(1 H, d, J=2.0Hz), 
8.97-8.98(1 H, m). 

20 Example E-24. Quinoline-6-carboxylic acid 3-benzylamino-benzylamide 

3-Benzylamino-benzonitrile described in Preparation Example 87 (57mg, 
0.27mmol) was dissolved at 0°C in tetrahydrofuran (0.5mL), and lithium aluminum 
hydride (52mg,1 .35mmol) was added. After stirring overnight at room temperature, 
water (52|jl), an aqueous solution of 5N sodium hydroxide (52mI) and water (156mI) 

25 were sequentially added at 0°C. The reaction solution was filtered through Celite 
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pad. then, the solvent was evaporated in vacuo, and 
(3-aminomethyl-phenyt)-benzyl-amine {62mg. 0.29mmol) was obtained as an oil. 

(3-Amlnomethyl-phenyl)-benzylamine (62mg,0.29mmol), 
quinoline-6-carboxylic acid (52mg,0.30mmol), 

5 benzotriazol-1 -yl-tris(dimethylamino)phosphonium hexafluorophosphate 
(182mg,0.41mmol) and triethylamine (114|jl,0.81mmol) were dissolved in 
N.N-dimethylformamide {0.5mL)» and the solution was stirred at room temperature for 
2 hours. Water was added to the reaction solution, which was then extracted with 
ethyl acetate, the organic layer was washed with water and brine, and dried over 

10 anhydrous magnesium sulfate. The solvent was evaporated in vacuo, the residue 
was purified by NH silica gel column chromatography (hexane : ethyl acetate = 1 : 1), 
and the title compound (73mg,0.198mmol,73%) was obtained as a white solid. 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.22 (2H. d. J=6.0Hz). 4.39 (2H. d. J=6.0Hz). 
6.25 (1H, t, J=6.0Hz). 6.40 (1H, dd, J=1.6. 7.7Hz), 6.50 (1H, d, J=7.7Hz), 6.60 (1H, s), 

15 6.97 (1H, t, J=7.8Hz), 7.14 (1H, t, J=7.3Hz). 7.23 (2H, t, J=7.8Hz). 7.30 (2H, d, 
J=7.1Hz). 7.60 (1H, dd, J=4.4. 8.4Hz), 8.07 (1H. d, J=8.8Hz). 8.19 (1H, dd, J=2.0. 
8.8Hz), 8.45 (1H, d, J=7.6Hz). 8.52 (1H, d, J=1.6Hz). 8.97 (1H. dd, J=1.6, 4.4Hz), 
9.14 (1H, t, J=6.0Hz). 

20 Example E-25. Quinoline-6-carboxylic acid 4-phenvlamino-benzylamide 

(4-Aminomethyl-phenyl)-phenylamine (98mg, 0.494mmol) was obtained as 
an oil from 4-phenylamino-benzonitrile described in Preparation Example 88 (llOmg, 
0.566mmol) according to an analogous method to Example E-24. 

Then, the title compound (52mg, 0.147mmol, 26%) was obtained from the 
25 resulting (4-aminomethyl-phenyl)-phenylamine and quinoline-6-carboxylic acid 
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(1 08mg,0.623mmol). 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.66 (2H. d, J=5.5Hz). 5.76 (1H, s). 6.50 (1H. 
brs). 6.96 (1H. t, J=7.4Hz). 7.07-7.10 (4H, m). 7.29-7.32 (4H. m). 7.49 (1H, dd, J=4.2, 
8.4Hz). 8.08 (1H, dd, J=2.0, 8.6Hz). 8.17 (1H, d, J=8.8Hz), 8.25 (1H. d, J=7.5Hz). 
5 8.34 (1 H, d. J=1 .8Hz). 9.00 (1 H. dd, J=1 .7, 4.2Hz). 

Example E-26. Quinoline-6-carboxvlic acid 4-fbenzvl-methvl -aminoVbenzvlamide 

Quinoline-6-carboxylic acid 4-benzylamino-benzylamide described in 
Preparation Example E+-3 {30mg, 82Mmol). formalin (9mI, 115Mmol), triacetoxy 

10 sodium borohydrlde (25mg,115pmol) and acetic acid (several drops) were suspended 
in tetrahydrofuran (ImL), and the solution was stirred at room temperature for 4 
hours. An aqueous solution of saturated sodium bicarbonate was added to the 
reaction suspension at 0°C, which was then extracted with ethyl acetate, the organic 
layer was washed with brine and dried over anhydrous magnesium sulfate. The 

15 solvent was evaporated in vacuo, purification was carried out using thin layer NH 
silica gel chromatography (hexane : ethyl acetate =1:1), and the title compound 
(11mg,28Mmol,35%) was obtained as a white solid. 

'H-NMR Spectrum (CDCI3) 6(ppm) ; 3.05 (3H. s). 4.55 (2H, s), 4.59 (2H, d. J=5.1Hz), 
6.38 (1H, brs). 6.74 (2H, d. J=8.8Hz). 7.21-7.26 (4H. m). 7.32 (2H, t. J=7.2Hz). 7.4 
20 (1H. d, J=7.0Hz). 7.47 (1H, dd, J=4.3, 8.2Hz), 8.05 (1H, dd, J=2.0, 8.8Hz). 8.14 (1H, 
d. J=8.8Hz). 8.23 (1H, d. J=7.1Hz). 8.30 (1H, d. J=1.7Hz). 8.98 (1H. dd. J=1.7, 
4.2Hz). 



25 



Example E-27. Quinoline-6-carboxylic acid 3-phenylsulfanyl-benzylamide 

The title compound (50mg, 0.14mmol. 75%) was obtained as a white solid 
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from 3-phenylsulfanyl-benzylamine described in Preparation Example 95 (38mg, 
O.ISmmol) and quinoline-6-carboxylic add (31 mg, O.ISmmol) according to an 
analogous method to Example A-26. 

^H-NMR Spectrum (CDCl3)5{ppm) : 4.67 (2H. d, J=5.7Hz). 6.52 (1H, brs). 7.23-7.26 
5 (3H, m), 7.31 (4H, t, J=7.4Hz), 7.38 (2H, d, J=6,8Hz). 7.49 (1H, dd. J=4.2. 8.4Hz), 
8.03 (1H, dd. J=1.8. 8.8Hz), 8.16 (1H, d, J=8.8Hz), 8.24 (1H, d. J=7.5Hz). 8.31 (1H, d. 
J=1.8Hz). 9.00 (1H, dd. J=1.7, 4.2Hz). 

Example E-28. Quinoline-6-carboxvlic acid 4-benzvlsulfanvl- benzvlamide 
10 The title compound {54mg, 0.14mmol, 38%) was obtained as a white solid 

from 4-benzylsulfanyl-benzy1amine described in Preparation Example 101 (84mg, 
0.37mmol) and quinoline-6-carboxylic acid (70mg. 0.40mmol) according to an 
analogous method to Example A-26. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.20 (2H, s), 4.47 (2H, d, J=5.9Hz), 7.18-7.34 
15 {9H, m), 7.59 (1H. dd, J=4.2. 8.4Hz), 8.07 (1H. d, J=9.0Hz), 8.18 (1H, dd. J=2.0, 
8.8Hz), 8.45 (1H, d. J=7.9Hz), 8.52 (1H. d, J=2.0Hz). 8.97 (1H, dd. J=1.8, 4.2Hz), 
9.24 (1H. t, J=5.9Hz). 

Example E-29. Quinoline-6-carboxvlic acid 3-f3-methvlbutoxy^benzylamide 
20 To a mixture solution of quinoline-6-carboxylic acid 3-hydroxybenzylamide 

described in Preparation Example E+-4 (13mg, 0.048mmol) and 
N,N-dimethylfomiamide (0.5mL) were added potassium carbonate 
{13mg,0.096mmol) and 1-iodine-3-methylbutane (0.01 3mL. 0.096mmol). and the 
solution was stirred overnight at room temperature. Water and dichloromethane 
25 was added to the reaction solution for extraction, which was then washed with brine. 
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then, the solvent was evaporated in vacuo. The residue was purified by silica gel 
column chromatography (ethyl acetate), and the title compound (12mg, 0.033mmol, 
69%) was obtained as a colorless oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 0.96 (6H, d, J=6.6Hz), 1.65-1.70 (2H, m), 
5 1.80-1.87 (1H, m). 3.99 (2H, t, J=6.7Hz), 4.68 (2H, d. J=5.7Hz), 6.56 (1H, brs). 
6.84-6.87 (1H, m), 6.93-6.98 (2H. m). 7.26-7.31 (1H. m), 7.48 (1H. dd, J=4.2, 8.2Hz), 
8.07 (1H, dd. J=2.0, 8.8Hz), 8.16 (1H, d. J=8.8Hz). 8.23-8.25 (1H. m). 8.33 (1H, d, 
J=2.0Hz), 8.99 (1H, dd, J=1.8. 4.2Hz). 

10 Example E-30. Quinoline-6-carboxvlic acid fa-4-stvrvl- benzylamide 

To a mixture of quinollne-6-carboxylic acid 4-phenylethynyl-benzytamide 
described in Preparation Example E+-5 (48mg, 0.13mmol). quinoline (26mg, 
0.20mmol) and tetrahydrofuran (2mL) was added Lindlar catalyst (5.0mg), and the 
solution was stirred under hydrogen atmosphere at room temperature for 1 hour. 

15 The interior of the reaction system was changed to nitrogen atmosphere, then, 
filb^tion was carried out through Celite pad. The filtrate was evaporated in vacuo, 
the residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 1:4), and the title compound (45mg, 0.12mmol. 92%) was obtained as a colorless 
oil. 

20 'H-NMR Spectrum (DMSO-de) 6(ppm) : 4.57 (2H, d. J=6.0Hz). 6.58-6.60 (2H, m), 
7.16-7.27 (9H, m), 7.59 (1H, dd, J=4.2, 8.2Hz), 8.06 (1H, d, J=8.8Hz). 8.19 (1H, dd, 
J=2.0. 8.8Hz), 8.45-8.47 (1H, m), 8.54 (1H, d, J=1,7Hz), 8.97 (1H. dd, J=1.7, 4.2Hz), 
9.24 (1 H, t, J=5.7Hz). 



25 Example E-31 . Quinoline-6-carboxylic acid 4-phenylaminomethyl-benzylamide 
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The title compound (13.8mg) was obtained according to an analogous 
method to Example E-26 using quinoline-6-carboxylic acid 4-fomiyl-benzylamide 
described in Preparation Example E+-6 (50mg, 0.172mmol) instead of formalin, and 
phenylamine (31 pi, 0.34mmol) instead of quinoline-6-carboxylic acid 4-benzyl 
5 amino-benzylamide. Trifluoroacetic acid salt of the title compound was obtained by 
reverse phase high performance liquid chromatography (acetonitrile-water mobile 
phase (containing 0.1% trifluoroacetic acid) was used). 
MS m/e (ESI) 368.5(MH^) 

10 Example E-32. Quinoline-6-carboxvlic acid 

4-ffmethvl-Dhenyl-amino)-methvl>-benzvlamide 

The title compound (4.25mg) was obtained from quinoline-6-carboxylic acid 

4-phenylaminomethyl-benzylamide described in Example E-31 (30mg, 82Mmol) 

according to an analogous method to Example E-26. Trifluoroacetic acid salt of the 
15 title compound was obtained by reverse phase high performance liquid 

chromatography (acetonitrile-water mobile phase (containing 0.1% trifluoroacetic 

add) was used). 

MS m/e (ESI) 382.3 (MH*) 

20 Example E-33. Quinoline-6-carboxylic acid 3-(4-nitro phenoxy)-benzylamide 

To a mixture solution of quinoline-6-carboxylic acid 3-hydroxybenzylamide 
described in Preparation Example E+-4 (3.0mg, O.OIImmol), copper(ll) acetate 
(2.9mg, 0.016mmol). molecular sieves 4A (50mg) and dichloromethane (2m L) were 
added triethylamine (0.0077mU 0.055mmol) and 4-nitrophenylboronic acid (1.8mg. 

25 0.011 mmol), and the solution was stirred in the presence of air at room temperature 
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for 10 days. The reaction solution was filtered, then, water, ethyl acetate and an 
aqueous solution of 29% ammonia were added for extraction, the solution was 
washed with brine, then, the solvent was evaporated in vacuo. The residue was 
purified by reverse phase high performance liquid chromatography (acetonitrile-water 
5 mobile phase (containing 0.1% trifluoroacetic acid) was used), and trifluoroacetic acid 
salt of the title compound (1 .1 4mg, 0.0022mmol, 20%) was obtained. 
MS m/e (ESI) 400.2 (MH*) 

Example E-34. QuinQline-6-carboxvlic acid 3-f4>methanesutfonvl 

10 phenoxy)'benzylamide 

Trifluoroacetic acid salt of the title compound (0.21 mg. 0.00038mmol, 3.5%) 
was obtained from qulnoline-6-carboxylic acid 3-hydroxybenzylamide described in 
Preparation Example E+-4 (3.0mg, O.OIImmol) and 4-methanesulfonylphenylboronic 
acid (2.2mg, O.OIImmol) according to an analogous method to Example E-33. 

15 MS m/e (ESI) 433.2 (MH^) 

Example E-35, 4-f3-a(Quinoline-6-cari3onvl^amino^methvhphenoxv^benzoic acid 
methyl ester 

Trifluoroacetic acid salt of the title compound (0.1 4mg, 0.00027mmol, 2.4%) 
20 was obtained from quinoline-6-carboxylic acid 3-hydroxybenzylamide described in 
Preparation Example E+-4 (3.0mg, O.OIImmol) and 4-methoxy-carbonyl 
phenylboronic acid (1.8mg, O.OIImmol) according to an analogous method to 
Example E-33. 
MS m/e (ESI) 413.3 (MH^ 

25 
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Example E-36. Quinoline-6-carboxylic acid 3-f3-cvanoDhenoxv^benzvlamide 

Trifluoroacetic add saft of the title compound (0,25mg, 0.00051 mmol, 4.6%) 
was obtained from quinoline-6-carboxylic acid 3-hydroxybenzylamide described in 
Preparation Example E+-4 (S.Omg, 0.011 mmol) and 3-cyanophenylboronic acid 
5 (2.6mg, O.OISmmol) according to an analogous method to Example E-33. 
MS m/e (ESI) 380.1 (MH*) 



Example E-37. Quinoline-6-carboxylic acid 3-(3-acetylphenoxy)-benzylamide 

Trifluoroacetic acid salt of the title compound (0.1 7mg, 0.00033mmol, 3.0%) 
10 was obtained from quinoline-6-carboxylic acid 3-hydroxybenzylamide described in 
Preparation Example E+-4 (S.Omg, 0.011 mmol) and 3-acetyl phenyl boronic acid 
(3.0mg, 0.01 Smmol) according to an analogous method to Example E-33. 
MS m/e (ESI) 397.0 (MH^) 



15 Example E-38. Quinoline-6-carboxylic acid 3-Q-trifluoromethoxy 

phenoxy)-benzylamide 

Trifluoroacetic acid salt of the titie compound (0.1 5mg, 0.00027mmol, 2.5%) 

was obtained from quinoline-6-carboxylic add 3-hydroxybenzylamide described in 

Preparation Example E+-4 (5.0mg, 0.011 mmol) and 3-trifluoromethoxyphenylboronic 
20 acid (3.7mg, 0.01 Smmol) according to an analogous method to Example E-330. 

MS m/e (ESI) 439.0 (MH^) 



Example E-39. Quinoline-6-carboxvlic acid (3'-fluorobiphenvl-3-vlnriethvn-amide 

To a mixture of qulnoline-6-carboxylic acid 3-bromobenzylamide described in 
25 Preparation Example E+-8 (4.0mg, 0.012mmol), toluene (ImL) and methanol 
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(0.25mL) were added an aqueous solution of 2M sodium carbonate (0.5mL), 
tetral<is(tripiienylphosphine)palladium(0) (l.4mg,0.0012mmol) and 

3-fluoroplienylboronic acid (1.7mg, 0.012mmol), and the solution was stirred at yCC 
for 4 hours. After cooling, water, ethyl acetate and acetic acid were added for 
5 extraction, the solution was washed with brine, then, the solvent was evaporated in 
vacuo. The residue was purified by reverse phase high performance liquid 
chromatography (acetonitrile-water mobile phase (containing 0.1% trifluoroacetic 
acid) was used), and trifluoroacetic acid salt of the title compound (0.47mg, 
0.001 Ommol, 8.3%) was obtained. 
10 MS m/e (ESI) 357.2 (MH*) 



Example E-40. Quinoline-6-carboxvlic acid 3-be nzyl-benzvlamide 

To a mixture of quinoline-6-carboxylic acid 3-bromobenzylamide described in 
Preparation Example E+-8 (S.Omg, 0.023mmol), 

15 dichloro(1.1'-bis(diphenylphosphino)ferrocene) nickel(ll) (3.2mg,0.0047mmol) and 
tetrahydrofuran (ImL) was added benzylmagnesium chloride (1.1M tetrahydrofuran 
solution, O.OSSmL, 0.094mmol) at room temperature, and the solution was stirred for 
30 minutes at 50°C. After cooling, water and ethyl acetate were added for extraction, 
the solution was washed with brine, the solvent was then evaporated in vacuo. The 

20 residue was purified by reverse phase high performance liquid chromatography 
(acetonitrile-water mobile phase (containing 0.1% trifluoroacetic acid) was used), and 
trifluoroacetic acid salt of the title compound (2.1 mg. 0.0045mmol. 19%) was 
obtained. 

MS m/e (ESI) 353.2 (MH*) 

25 
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Example E-41 . Quinoline-6-carboxvlic acid 4-be nzyl-benzvlamide 

Trifluoroacetic acid salt of the title compound (1 .5mg, 0.0032mmol, 14%) was 
obtained from qulnoline-6-carboxylic acid 4-bromobenzylamide described in 
Preparation Example E+-9 (S.Omg, 0.023mmol) according to an analogous method to 
5 Example E-40. 

MS m/e (ESI) 353.3 (MH*) 

Example E-42, Quinoline-6-carboxylic acid 4-phenethyl-benzvlamide 

Trifluoroacetic acid salt of the title compound (0.39mg, 0.00081 mmol, 3.5%) 
10 was obtained from quinoline-6-carboxylic acid 4-bromobenzylamide described in 
Preparation Example E+-9 (S.Omg, 0.023mmol) and phenethylmagnesium chloride 
(1.0M tefrahydrofuran solution, 0.094mL, 0.094mmol) according to an analogous 
method to Example E-40. 
MS m/e (ESI) 367.3 (MH*) 

15 

Example E-43. Quinoline-6-carboxvlic acid 3-cvclQpropylmet hoxv-benzvlamide 

To a mixture of quinoline-6-carboxylic acid 3-hydroxybenzylamide described 
in Preparation Example E+-4 (87mg, 0.31 mmol) and tetrahydrofuran (2mL) was 
added an aqueous solution of 1N sodium hydroxide (0.31 mU 0.31 mmol), and the 

20 solvent was evaporated in vacuo. To a mixture of a portion (S.Omg) of the residue 
(93mg) and N,N-dimethylformamide (ImL) were added cyclopropytmethyl bromide 
(2.7mg, 0.020mmol) and catalytic amount of sodium iodide at room temperature, 
followed by stirring for 3 hours at the same temperature. The reaction solution was 
purified by reverse phase high performance liquid chromatography (acetonrtrile-water 

25 mobile phase (containing 0.1% trifluoroacetic acid) was used), and trifluoroacetic acid 
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salt of the title compound (1 .50mg, 0.0034mmol, 20%) was olrtained. 
MS m/e (ESI) 333.0 (MH^) 

Example E-44, N'f4-BenzvlQxy-ben2vl)>N'-methoxy-Quinolin6-6-cari30xamidm 
5 To a mixture of quinoline-6-carbothioic acid 4-benzyloxy-benzylamlde 

described in Preparation Example E+-10 (57mg, 0.15mmol) and acetonitrile (3mL) 
was added 2- (bromomethyl) naphthalene (200mg, 0.94mmol), which was then 
refluxed for 2 hours. After cooling, the solvent was evaporated in vacuo, and the 
residue was washed with diethyl ether three times. A mixture of a portion (29mg) of 

10 the resulting crude product (57mg). methoxylamine hydrochloride (2,9mg, 
0.035mmol), an aqueous solution of 1N sodium hydroxide (0.035mL, 0.035mmol) 
and N-methylpyrrolidinone (ImL) was stirred at room temperature for 25 minutes. 
The reaction solution was directly purified by reverse phase high performance liquid 
chromatography (acetonitrile-water mobile phase (containing 0.1% trifluoroacetic 

15 acid) was used), and ditrifluoroacetic acid salt of the title compound (1.9mg, 
O.OOSOmmol, 6.4%) was obtained. 
MS m/e (ESI) 398.5 (MH^) 

Example E-45, N-f4-Benzvloxv-benzvl^N'-cvano-quinoline-6-carboxamidine 
20 To a mixture of quinoline-6-carbothioic acid 4-benzyloxy-benzylamide 

described in Preparation Example E+-10 (57mg, 0.15mmol) and toluene (2mL) was 
added benzyl bromide (0.089mL, 0.74mmol), which was then stirred under reflux for 
90 minutes. After cooling, the solvent was evaporated in vacuo, and the residue 
was washed with diethyl ether twice. A mixture of a portion (16mg) of the resulting 
25 crude product (72mg), cyanamide (20mg, 0.48mmol) and N-methytpyrrolidinone 
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(1mL) was stirred for 2.5 hours at 120*'C. After cooling, the reaction solution was 
tittered through a membrane filter, the filtrate was directly purified by reverse phase 
high performance liquid chromatography (acetonitrile-water mobile phase (containing 
0.1% trifluoroacetic acid) was used), and trifluoroacetic acid salt of the title compound 
5 (0.76mg, 0.001 SmmoL 4.5%) was obtained. 
MS m/e (ESI) 393.5 (MH^) 

Example E-46. Quinoline-6-carboxylic acid 4-(3-chloro-benzyloxv)-benzylamide 

Trifluoroacetic acid salt of the title compound was obtained from 
10 quinoline-6-carboxylic add 4-hydroxybenzylamine described in Preparation Example 
E+-1 and 3-chlorobenzyl chloride according to an analogous method to Example 
E-12. 

MS m/e (ESI) 403 (MH*) 

15 Example E-47. Quinoline-6-carboxvlic acid 4-(3'ftuoro-benzvloxv)-benzvlamide 

Trifluoroacetic add salt of the title compound was obtained from 
quinoline-6-cariDOxylic acid 4-hydroxybenzylamine described in Preparation Example 
E+-1 and 3-fluorobenzyl bromide according to an analogous method to Example 
E-12. 

20 MS m/e (ESI) 387 (MH*) 

Example E-48. Quinoline-6-carboxvlic acid 

4'fbenzori.31dioxol-5-vlmethoxy)-benzylamide 

Trifluoroacetic acid salt of the title compound was obtained from 
25 quinoline-6-carboxylic acid 4-hydroxybenzylamine described in Preparation Example 
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E+-1 and methanesulfonic acid benzo[1 ,3]dioxol-5-ylmethyl ester according to an 
analogous method to Example E-1 2. 
MS m/e (ESI) 413 (MH*) 

5 Example E-49. 6-Quinolinecarboxylic add 3-(3-methvl'2-butenvloxvl-benzvlamlde 

6-Quinolinecarboxylic acid (100mg, 0.577mmol), 

3-(3-methyl-2-butenyloxy)-benzylamine described in Preparation Example 134 
(112mg. 0.635mmol), benzotriazol-1-yl-tris(dimethylamino)phosphonium 
hexafluorophosphate (306mg, 0.693mmol) and triethylamine (0.1 2mU 0.87mmol) 

10 were dissolved In tetrahydrofuran (5mL), and the solution was stirred at room 
temperature for 3 hours. The solvent was evaporated in vacuo, the obtained 
residue was purified by NH silica gel column chromatography (hexane : ethyl acetate 
= 4:1), and the title compound (153mg,80.1%) was obtained as a white solid. 
^H-NMR Spectrum (CDCI3) 6(ppm) :1.73(3H, s), 1.78(3H, s), 4.51(2H, d. J=6.8H2). 

15 4.68(2H, d. J=5.6Hz), 5.48(1 H. t, J=6.8Hz), 6.62(1 H, t, J=5.6Hz), 6.87(1 H, dd. J=2.4. 
8.4Hz). 6.95(1 H. d, J=2.4Hz), 6.96(1 H, d, J=8.4Hz). 7.28(1 H, t, J=8.4Hz), 7.47(1 H, 
dd. J=4.0, 8.0Hz). 8.05(1H. dd. J=2.0, 8.8Hz), 8.13(1H. d. J=8.8Hz). 8.23(1H. dd. 
J=1.2, aOHz). 8.32(1 H, d. J=2.0Hz). 8,97(1 H. dd. J=1.2. 4.0Hz). 

20 Example E-50. 6-Quinolinecarboxylic acid 3-(2-methylpropenyl)-benzvlamide 

The title compound (150mg. 0.475mmol, 82.2%) was obtained as a white 
solid from 6-quinolinecarboxylic acid (lOOmg. 0.577mmol) and 
3-(2-methyl-propenyl)-benzylamine described in Preparation Example 137 (93mg. 
0.577mmol) according to an analogous method to Example E-49. 

25 ^H-NMR Spectrum (CDCI3) 6(ppm) :1.87(3H. s). 1.90(3H. s), 4.70(2H. d. J=5.6Hz), 
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6.27(1 H, s), 6.62(1 H. t, J=5.6Hz), 7.20-7.46(4H. m), 7.47(1H, dd. J=4.0. 8.0Hz), 
8.05(1H, dd. J=2.0. 8.8Hz). 8.13(1H. d. J=8.8Hz), 8.23(1H, dd, J=1.2. 8.0Hz). 
8.32(1 H, d, J=2.0Hz). 8.97(1 H, dd, J=1 .2. 4.0Hz). 

5 Example E-51 . e-Quinolinecarboxylic acid 3-cyclopentylydenemethylbenzvlamide 

The title compound (150mg. 0.457mol. 79.3%) was obtained as a white solid 
from 6-quinolinecarboxylic acid (lOOmg, 0.577mmol) and 
3-cyclopentylydenemethyl-benzylamine described in Preparation Example 139 
(108mg, 0.577mmol) according to an analogous method to Example E-49. 
10 ^H-NMR Spectrum (CDCI3) 6(ppm) :1.65-1.79(4H, m), 2.47-2.58(4H, m), 4.70(2H. d, 
J=5.6Hz). 6.36(1 H.S), 6.54(1 H. t. J=5.6Hz), 7.20-7.35(4H. m). 7.47(1 H, dd. J=4.0. 
8.0Hz). 8.05(1H, dd, J=2.0, 8.8Hz). 8.13(1H. d. J=8.8Hz). 8.23(1H. dd. J=1.2, 8.0Hz). 
8.32(1 H. d, J=2.0Hz), 8.97(1H. dd, J=1.2, 4.0Hz). 

15 Example E-52. 6-Quinolinecarboxylic acid 3-isobutylbenzvlamide 

The title compound (75mg. 0.236mol, 66.2%) was obtained as a white solid 

from 6-quinolinecarboxylic acid (60mg, 0.356mmol) and 3-isobutylbenzylamlne 

described in Preparation Example 146 (58mg, 0.356mmol) according to an 

analogous method to Example E-49. 
20 ^H-NMR Spectrum (CDCI3) 6(ppm) : 0.90(6H. d, J=6.8Hz), 1.87(1 H, dq, J=7.6Hz. 

6.8Hz). 2.48(2H. d. J=7.6Hz), 4.69(2H, d. J=6.0Hz). 6.52(1 H. t. J=6.0Hz), 

7.10-7.30(4H, m), 7.47(1 H. dd, J=4.0. 8.0Hz), 8.05(1 H. dd. J=2.0. 8.8Hz), 8.13(1 H, d. 

J=8.8Hz). 8.23(1 H. dd. J=1.2. 8.0Hz). 8.32(1 H, d. J=2.0Hz), 8.97(1 H, dd, J=1.2. 

4.0Hz). 

25 
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Example E-53. Quinoiine-6-carboxvlic acid 4>benzv tQxy-2-fluoro-benzvlamide 

To a mixture of lithium aluminum hydride {84mg, 2.2mmol) and 
tetrahydrofuran {2mL) was added 4-ben2yloxy-2-fluoro-benzonitrile described in 
Preparation Example 118 (lOOmg. 0.44mmol) on an ice bath, and the solution was 
5 stirred at room temperature for 1 hour. Water (0.084mL), an aqueous solution of 5N 
sodium hydroxide (0.084mL) and water (0.25mL) were added sequentially on an ice 
bath, and the solution was stirred at room temperature for 90 minutes. The reaction 
solution was filtered through Celite pad. then, the solvent was evaporated in vacuo. 
The title compound (140mg, 0.35mmol, 90%) was obtained as a white solid from the 
10 obtained residue (91 mg) and quinoline-6-carboxylic acid (68mg, 0.39mmol) 
according to an analogous method to Example Q-6. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.68 (2H. d. J=5.7Hz), 5.05 (2H, s), 6.62 (1H,br 
S), 6.71-6.78 (2H, m), 7.34-7.43 (6H, m). 7.47 (1H, dd, J=4.3, 8.3Hz). 8.04 (1H, dd, 
J=2.0, 8.8Hz). 8.15 (1H, d, J=8.8Hz), 8.23-8.25 (1H, m), 8.31 (1H, d, J=2.0Hz). 8.98 
15 (IH.dd, J=1.8,4.3Hz). 

Example E-54. Quinoline-6-carboxvlic acid 4-benzvloxv-3-chloro-benzylamide 

Trifluoroacetic acid salt of the title compound (29mg, 0.057mmol, 10%) was 
obtained from quinoline-6-carboxylic acid 4-benzyloxybenzylamide described in 
20 Example E-8 (200mg, 0.54mmol) according to an analogous method to Example 
A-171. 

MS m/e (ESI) 403.1 (MH*) 



Example E-55. Quinoline-6-carboxylic acid (4-phenoxy-Dvridine-2-ylmethyl)-amide 
25 The title compound (9mg, 8%) was obtained as a coloriess oil from 
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6-quinolinecarboxylic acid (52mg, 0.30mmol) and 

C-(4-phenoxy-pyridine-2-yl)-methylamine described in Preparation Example 7 (60mg. 
O.SOmmol) according to an analogous method to Example L-4. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.74(2H. d, J=4.4Hz), 6.79(1 H, dd. J=2.4Hz. 
5 5.6H2), 6.88(1 H, d, J=2.4Hz). 7.1 0-7.1 2(2H, m), 7.43-7.49(4H. m). 7.81 (1H. brs). 
8.14-8.19(2H, m), 8.26-8,28(1H. m), 8.40-a44(2H. m). 8.99-9.0(1H, m). 

Example E-56. Quinoline-6-carboxvlic acid 

(6-piienoxv-Dvridin-2-vlmethyl^-benzvlamide 
10 The title compound (32mg, 28%) was obtained as a colorless oil from 

6-quinolinecarboxylic add (56mg, 0.325mmol) and 

0(6-phenoxy-pyridin-2-yl)-methylamine described in Preparation Example 16 (65mg. 

0.325mmol) according to an analogous method to Example L-4. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.73(2H, d, J=4.4Hz). 6.89-6.91 (1H, m), 
15 7.04-7.06(1H, m), 7.21-7.23(2H. m), 7.30-7.34(1 H, m), 7.44-7.52(3H, m), 7.64(1 H, 

brs), 7.65-7.68(1H, m), 7.73-7.77(1 H. m), 8.11(1H, d, J=8.4Hz), 8,26(1H, d, J=8,0Hz). 

8.32(1 H. d, J=1.6Hz). 9.01 -9.03(1 H. m). 

Example E-57. Quinoline-6-carboxvlic acid n-benzvl-1H-Dvrro l-3-vlmethvn-amide 
20 7N Ammonia/methand (80mL) and Raney nickel (2g) were added to 

1-benzyl-1H-pyrrole-3-carbaldehyde described in Preparation Example 57 (800mg, 
4.3mmol), and the solution was stin^ed at room temperature for 22 hours under 
hydrogen atmosphere at ordinary pressure. The catalyst was removed by filtrating 
through Celite pad, then, the solvent was evaporated in vacuo and 
25 C-(1-benzyl-1H-pyrrolo-3-yl)methylamine was quantitatively obtained as a brown oil. 

410 



E0006 UP25W/KAN 

The title compound {110mg, 0.32mmol, 24.8%) was olrtained as a white solid from 
the resulting C-(1 -benzyl-IH-pyrolo-S-yOmethylamine (240mg. 1 .3mmol) and 
6-qulnolinecarboxylic acid (180mg, 1.04mmol) according to an analogous method to 
Example Q-6. 

5 ^H-NMR Spectrum (DMSO-da) 6(ppm) : 4.32 (2H, d, 5.6Hz). 5.02 (2H. s), 6.02 (1H, s). 
6.74 (1H, s), 6.76 (1H. s), 6.18-7.34 (5H. m). 7.58 (1H, dd, J=4.0, a4Hz). 8.03 (1H. d. 
J=a8Hz). 8.16 (1H, dd. J=2.0. 8.8Hz), 8.43 (1H, dd, J=1,6, 8.4Hz), 8.49 (IH, d, 
J=2.0Hz). 8.97 (1H, t, J=5.6Hz), 8.95 (1H, dd. J=1.6. 4.0Hz). 

10 Example E-58. Quinoline-6-cart>oxvlic acid 

(1>ben2ori.31dioxol-5-ylmethyl-1H-pyrrol-3-vlmethyl)-amide 

The title compound (30mg. 0.077mmol, 18.1%) was obtained as a white solid 

from C-(1 -benzo[1 ,3]dioxol-5-ylmethyl-1 H-pyrrol-3-yl)-meth^amine described in 

Preparation Example 61 (lOOmg, 0.43mmol) and 6-quinolinecarboxyllc acid (75mg, 
15 0.43mmol) according to an analogous method to Example Q-6. 

^H-NMR Spectmm (DMSO-de) 5(ppm) : 4.28-4.34 (2H, m), 4.90 (2H. s). 5.95 (2H, s). 

6.00 (1H. s), 6.70-6.86 (5H, m), 7.55-7.60 (1H, m), 8.01-8.05 (1H, m). 8.14-8.20 (1H. 

m). 8.40-8.46 (1H, m). 8.48-8.51 (1H, m), 8.39-8.98 (2H, m). 

20 Example E-59. Quinoline-6-carboxylic acid M-Dhenethyl-1H-pyrrol-3-ylmethyl)-amide 
The title compound (108mg, 0.304mmol. 30.4%) was obtained as a slightly 
yellow solid from 1-phenethyl-1H-pyrrole-3-carbaldehyde described In Preparation 
Example 62 and quinoline-6-carboxylic acid (173mg, I.Ommol) according to an 
analogous method to Example E-57. 

25 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.96 (2H, t, J=7.6Hz). 4.03 (2H. t, J=7.6Hz). 
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4.31 (2H. d. J=5.6Hz). 5.96 (1H. s), 6.64 (1H, s), 6.73 (1H. s). 7.14-7.28 (5H, m). 7.58 
(1H. dd, J=4.0, 8.0Hz). 8.04 (1H. d, J=8.8Hz), 8.17 (1H. d, J=8.8Hz). 8.43 (1H. d, 
J=8.0Hz). 8.50 (1H. s). 8.90 (1H, t, J=5.6Hz), 8.95-8.99 (1H. m). 

5 Example E-60. Quinolin6-6-carboxvlic acid n-benzvloxv-1H-Pvrrol-3-vl methvl^amide 
Diethyl azodicarboxylate (154mg, 0.869mmol) was added dropwise to a 
solution of (1-ben2yloxy-1H-pyrrol-3-yl)-methanol described in Preparation Example 
64 (168mg, 0.828mmol), phthalimide (130mg, 0.869mmol) and triphenylphosphlne 
(230mg, 0.869mmol) in diclnlorometliane at O^C. and then, the solution was stirred at 

10 room temperature for 8 minutes. NH silica gel was added to the reaction solution, 
the solvent was evaporated in vacuo for adsorption, purification was carried out by 
NH silica gel column chromatography (hexane : ethyl acetate = 4:1), and a colorless 
oil (lOOmg) was obtained. Ethanol (5mL) and hydrazine monohydrate (0.1 mL) were 
added to this oil (lOOmg), and the solution was stin-ed under reflux for 15 minutes. 

15 The reaction solution was allowed to room temperature, solid was eliminated by 
filtration, then, the solvent was evaporated, and an oil containing 
C-(1-benzyloxy-1H-pyrrol-3-yl)methylamine was obtained (80mg). The title 
compound (31 mg, 0.086mmol) was obtained as a colorless oil from this oil (80mg) 
and quinoline-6-carboxylic acid according to an analogous method to Example Q-6. 

20 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.28 (2H, d, J=5.6Hz), 5.11 (2H. s). 5.86-5.89 
(1H, m), 6.78-6.81 (IN, m). 6.88-6.91 (1H. m), 7.34-7.42 (5H, m), 7.59 (1H, dd, J=4.0. 
8.0Hz). 8.04 (IN. d, J=8.8Hz). 8.16 (1H, d. J=8.8Hz). 8.44 (1H. d, J=8.0Hz), 8.49 (IN. 
s), 8.92-8.98 (2H, m). 



25 Examole E-61. Quinoline-6-carboxvlic acid M-Dhenvl-1H-Pvrrol-3-vlmethvh-amide 
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The title compound (136mg, 0.415mmol. 47.8%) was obtained as a white 
solid from C-(1-phenyl-1H-pyrrol-3-yl)-methylamine described in Preparation 
Example 74 (150mg, 0.87mmol) and quinoline-6-carboxylic acid (150mg, 0.87mmol) 
according to an analogous method to Example Q-6. 
5 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.42 (2H. d. J=5.6Hz), 6.28-6.31 (1H, m). 
7.18-7.24 (1H, m). 7.29-7.35 (2H, m). 7.40-7.45 {2H. m). 7.50-7.65 (2H, m). 7.59 (1H, 
dd, J=4.0, 8.0Hz). 8.05 (1H. d, J=8.8Hz), 8.20 (1H. dd. J=2.0, 8.8Hz), 8.43-8.48 (1H, 
m). 8.53 (1H, d, J=2.0Hz), 8.96 (1H. dd, J=1.6, 4.0Hz), 9.01 (1H, t, J=5.6Hz). 

10 Example E-62. Quinoline-6-carfaoxvlic acid f2-be nzyl-2H-tetrazoi-5-vlmethvh-amide 
Sodium azide (260mg,4.0mmol) and ammonium chloride (210mg,4.0mmol) 
were suspended in a solution of quinoline-6-carboxylic acid cyanomethyl-amide 
described in Preparation Example E-1 (420mg,2.0mmol) in N,N-dimethylformamide 
{15mL), and the solution was stin-ed at 100°C for 12 hours. Benzyl bromide 

15 (0.1 2mL, I.Ommol) and potassium cartjonate (400mg, 3.0mmol) were added to a 
solution ha>^ng half the amount of the solution containing quinoline-6-carboxylic acid 
(2H-tetrazol-5-ylmelhyl)amide obtained, which was then stinred for 20 minutes at 
50''C. Water and ethyl acetate were added to the reaction solution, which was then 
partitioned. NH silica gel was added to the organic layer, and the solvent was 

20 evaporated in vacuo for adsorption, purification was carried out by NH silica gel 
column chromatography, and the title compound (20mg, 0.058mmol) was obtained as 
a white solid. 

'H-NMR Spectrum (DMSO-de) 6(ppm) : 4.78 (2H, d, J=5.6Hz), 5.92 (2H. s), 7.34-7.43 
(5H, m), 7.62 (IN, dd, J=4.0, 8.4Hz), 8.09 (1H, d, J=8.8Hz), 8.19 (IN, dd, J=2.0, 
25 8.8Hz), 8.48 (1H, dd, J=1.2, 8.4Hz), 8.54 (1H. d, J=2.0Hz), 9.00 (1H, dd, J=1.2, 
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4.0Hz), 9.44 (IH, t, J=5.6Hz). 

Example E-63. Quinoline-6-carboxvlic acid f2-Dhenoxy-thiazol- 5-ylmethvn-amide 

The title compound (17mg. 46}jmol. 91%) was obtained as a white solid from 
5 C-(2-phenoxy-thiazol-5-yl)-methylamine descril)ed in Preparation Example 117 
(lOmg, SOpmol) and quinoline-6-carboxylic acid (11mg, eOpmol) according to an 
analogous method to Example A-26. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.55 (2H, d. J=5.7Hz), 7.23 (IH, s), 7.27-7.31 
(3H, m). 7.45 (2H, dd. J=7.2, 8.8Hz), 7.59 (IH, dd, J=4.2, 8.8Hz), 8.06 (IH. d. 
10 J=8.8Hz). 8.14 (IH. dd, J=1.8, 8.8Hz), 8.46 (IH, d, J=7.1Hz). 8.5 (IH. d, J=1.8Hz), 
8.97 (1H, dd, J=1.7, 4.2Hz), 9.39 (IH, t, J=5.7Hz). 

Example E-64. Quinoline-6-carboxvlic add 

f5-f3-cvano-phenoxvVthioDhen-2-vlmethvn-amide 

To a solution of C-(5-(3-bromophenoxy)-thiophen-2-yl)-methylamine 

15 described in Preparation Example 17 (200mg. 0.703mmol) and 6-quinolinecarboxylic 
acid (123mg, 0.703mmol) in tetrahydrofuran (5mL) were added 
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (373mg, 
0.844mmol) and triethylamine (0.2mL, 1.41mmol), and the solution was stirred at 
room temperature for 2 hours. Ethyl acetate and water were added to the reaction 

20 solution, which was then partitioned, the organic layer was washed with water, and 
then, dried over anhydrous magnesium sulfate. The solvent was evaporated, the 
residue was purified by NH silica gel column chromatography (hexane : ethyl acetate), 
and a mixture of quinoline-6-carboxylic acid 

(5-(3-bromophenoxy)-thiophene-2ylmethyl)-amide and debrominated compound 

25 (1 70mg, 55%) was obtained as a colorless oil. 
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Next, to a solution of the mixture of quinoline-6-carboxylic acid 
(5-(3-bromophenoxy)-thiophene-2ylmethyl)-amide and debrominated compound 
(130mg, 0.303mmol) in N,N-dimethylformamide (S.OmL) were added zinc cyanide 
(71 mg, 0.605mmol) and tetrakis(triphenylphosphine)palladium(0) (70mg, 0.061 mmol) 
5 under nitrogen atmosphere, the solution was stin-ed at lOO^'C for 1 hour, and the 
solution was stirred at 1 40X for 3 hours. The reaction solution was allowed to room 
temperature, ethyl acetate and water were added to the reaction solution, which was 
then partitioned, the organic layer was washed with water and dried over anhydrous 
magnesium sulfate. The solvent was evaporated, then, the residue was purified by 
10 NH silica gel column chromatography (hexane : ethyl acetate), and title compound 
(25mg, 21%) was obtained as a colorless oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.80(2H, d, J=5.2Hz). 6.49(1 H. d. J=4.0Hz). 
6.68(1 H. brs), 6.85(1 H, d, J=3.6Hz), 7.30-7.45(4H. m), 7.48(1H, dd. J=4.4. 8.4Hz). 
8.07(1 H, dd. J=2.0. 8.8Hz). 8.1 7(1 H, d, J=8.8Hz). 8.24-8.27(1 H, m). 8.35(1 H, d. 
15 J=2.0Hz), 8.99-9.01 (1 H, m). 

Example E-65. Quinoline-6-carboxylic acid (5-(3-fluorophenoxv)thiophen-2-vlmethyl> 
amide 

The title compound (lOOmg, 0.265mmol. 29.4%) was obtained as a reddish 
20 brown oil from C-(5-(3-fluorophenoxy)thiophen-2-yl)methylamine described in 
Preparation Example 23 and 6-quinolinecarboxylic acid according to an analogous 
method to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.59 (2H. d. J=5.6Hz). 6.59 (1H. d. J=3.6Hz), 
6.84 (1H, d. J=3.6Hz). 6.90-7.7.02 (3H, m). 7.39 (1H. ddd. J=8.0, 8.0, 8.0Hz). 
25 7.60(1 H. dd. J=4.0. 8.0Hz), 8.06(1 H, d, J=a8Hz), 8.16 (1H, dd, J=1.6, 8.8Hz), 8.45 
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(1H, d, J=aOHz), 8.51 (1H, s). 8.97(1 H, d, J=4.0Hz). 9.37(1 H, t, J=5.6Hz). 

Example E-66. Quinoline-6-carfaoxvlic acid (5-phenoxvthiODhen-2-vlmethvn amide 

Sodium hydride (3g, 74mmol, 60% in oil) was added to a solution of phenol 
5 (7g.74mmol) in dimethylsulf oxide (40mL), which was then stirred at room 
temperature for 10 minutes, and 5-nitrothiophene-2-carbaldehyde (lOg, 64mmol) was 
further added, followed by stirring for 15 minutes. Water and ethyl acetate were 
added to the reaction solution, which was then partitioned, the organic layer was 
washed with an aqueous solution of 2N sodium hydroxide twice and with water three 

10 times, then, passed through a glass filter lined with silica gel, and eluted with ethyl 
acetate. The solvent was evaporated in vacuo, and a yellow oil containing 
5-phenoxy thiophene-2-carbaldehyde was obtained (SOOmg). This oil (500mg) was 
dissolved in 7N ammonia/methanol solution (30mL), Raney nickel {1.5g) was added 
thereto, and the solution was stirred overnight under hydrogen atmosphere. Raney 

15 nickel was removed by filtering through Celite pad, then, the filtrate was concentrated 
in vacuo, the residue was purified by silica gel chromatography (ethyl acetate, then 
ethyl acetate methanol = 4 : 1) and a brown oil containing 
C-{5-phenoxythiophen-2-yl)methylamine was obtained (40mg). 

Then, to a solution of the obtained oil (40mg, 0.195mmol) and 

20 6-quinolinecarboxylic acid (41 mg, 0.234mmol) in N,N-dimethylformamide (5mL) were 
added benzotriazol-1-yl-tris(dimethylamino)phosphonium hexafiuorophosphate 
(lOOmg, 0.234mmol) and triethylamine (0.054mU 0.39mmol), and the solution was 
stirred for 30 minutes at BO^'C. Water and ethyl acetate were added to the reaction 
solution, which was then partitioned, the organic layer was washed with water twice, 

25 NH silica gel was added to this organic layer, the solvent was evaporated in vacuo for 
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adsorption, and purification was carried out by NIH silica gel column chromatography 
(hexane : ethyl acetate = 3:1, then 1:1, then ethyl acetate). The solvent was 
evaporated in vacuo, then, the solid generated by adding diethyl ether to the residue 
was collected by filtration, and the title compound (40mg. O.lllmmol. 56.9%) was 
5 obtained as a pale yellow solid. 

'H-NMR Spectrum (DMSO-de) 5(ppm) : 4.57 (2H, d. J=5.6Hz), 6.51 (1H. d. J=3.6Hz), 
6.81 (1H. d. J=3.6Hz), 7,06-7.15 (3H, m). 7.23-7.40 (2H, m). 7.59 (1H, dd. J=4.0, 
8.0Hz), 8.06 (1H. d, J=8.8Hz), 8.16 (1H, dd, J=2.0, 8.8Hz), 8.45 (1H, dd, J=1.6, 
J=8.0Hz). 8.51 (1H, d. J=2.0Hz), 8.97 (1H, dd, J=1.6, 4.0Hz), 9.36 (1H. t, J=5.6Hz). 

10 

Example E-67. Quinoline-6-carboxvlic acid {5-f4-fluorophenoxv)thioDhen-2-vhmethvl 
amide 

The title compound (38mg, O.IOOmmol, 27.8%) was obtained as a white solid 
from C-(5-(4-fluorophenoxy)thiophen-2-yl)methylamine described in Preparation 
15 Example 28 and 6-quinolinecarboxylic acid according to an analogous method to 
Example Q-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.57 (2H, d. J=6.0Hz), 6.49 (1H, d. J=3.6Hz). 
6.80 (1H, d, J=3.6Hz), 7.10-7.17 (2H, m), 7.17-7.24 (2H, m), 7.59 (IN, dd, J=4.0, 
8.0Hz). 8.06 (1H, d, J=8.8Hz). 8.16 (1H. dd, J=2.0. J=8.8Hz), 8.45 (1H, dd, J=1.6, 
20 8.0Hz), 8.51 (1 H, d, J=2.0Hz), 8.97 (1 H, dd, J=1 .6, 4.0Hz), 9.36 (1 H, t, J=6.0Hz). 

Example E-68. Quinoli ne-6-carboxylic acid 

(5-(4-chloro-phenoxy)-thiophen-2-ylmethvl)-amide 

The title compound (87mg, 0.22mmol, 76.1%) was obtained as a brown oil 
25 from the resulting C-(5-(4-chlorophenoxy)thiophen-2-yl)methylamine (70mg, 
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0.29mmol) and 6-quinolinecarboxylic acid (51 mg. 0.29mmol) according to an 
analogous method to Example E-66. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.58 (2H. d. 5.6Hz), 6.55 (1H. d, J=4.0Hz). 
6.83 (IH. d, J=4.0Hz). 7.08-7.14 (2H, m). 7,38-7.45 (2H, m), 7.59 (1H. dd. J=4.4. 
5 8.0Hz), 8.06 (IH. d. J=8.8Hz), 8.16 (IN, dd. J=2.0. 8.8Hz), 8.46 (1H. dd. J=1.6, 
8.0Hz), 8.51 (IH. d, J=2.0Hz). 8.97 (IH. dd, J=1.6. 4.4Hz), 9.36 (IH, t. J=5.6Hz). 

Example E-69. Quinoline-6-carboxvlic add 

(4-(3-fluoro-Dhenoxy^-thiophen-2-vlmethvl)-amide 
10 The title compound (24mg, 0.063mmol, 39.7%) was obtained as a white solid 

from C-(4-(3-fluorophenoxy)thiophen-2-yl)methylamine described in Preparation 
Example 35 (35mg, 0.16mmol) and 6-quinolinecarboxylic acid (33mg, 0.19mmol) 
according to an analogous method to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.63 (2H, d, J=6.0Hz), 6.83-6.97 (5H, m), 
15 7.38 (1 H, ddd, J=8.0, 8.0, 8.0Hz), 7.60 (1 H, dd, J=4.4, 8.0Hz). 8.07 (1 H, d, J=8.8Hz), 
8.17 (IH, dd, J=2.0, 8.8Hz), 8.47 (IH. dd, J=2.0, 8.0Hz), 8.53 (IH, d. J=2.0Hz), 8.97 
(IH. dd, J=2.0. 4.4Hz). 9.39 (IH. t, J=6.0Hz). 

Example E-70. Quinoline-6-carboxvlic acid r5-benzvl-thioDhen -2-vlmethvh-amide 
20 The title compound (40mg, 0. 1 1 1 mmol, 41 .3 %) was obtained as a white solid 

from quinoline-6-carboxylic acid (46mg, 0.27mmol) and 

C-(5-benzyl-thiophen-2-yl)-methylamine described in Preparation Example 42 (54mg. 

0.27mmol) according to an analogous method to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.04 (2H. s), 4.57 (2H. d, J=5.6Hz), 6.71 (IH, 
25 d, J=3.6Hz), 6.84 (IH. d. J=3.6Hz), 7.14-7.30 (5H, m), 7.58 (IH, dd, J=4.0, 8.4Hz). 
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8.04 (1H, d, J=8.8Hz), 8.14 (1H. dd. J=2.0. 8.8Hz). 8.44 (1H. dd. J=2.0. 8.4Hz). 8.49 
(1H, d, J=2.0Hz). 8.96 (1H, dd. J=2.0, 4.0Hz), 9.29 (1H, t. J=5.6Hz). 

Example E-71. Qijinoltne-6-carboxvlic add 

5 (5-(3-chloro-benzvl)-thioDhen-2-ylmethvh-amide 

The title compound (73mg, O.ISmmol. 85.7%) was obtained as a wliite solid 
from C-(5-(3-chloro-benzyl)-2-yl)-methylamine described in Preparation Example 45 
(50mg, 0.21 mmol) and 6-quinolinecarboxylic acid (40mg, 0.23mmol) according to an 
analogous method to Example Q-6. 
10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.07 (2H, s). 4.58 (2H. d, J=5.2Hz). 6.74 (1 H. 
d, J=2.4Hz), 6.84 (1H. d, J=2.4Hz), 7.17-7.34 (4H. m), 7.59 (1H, dd, J=4.0, 8.4Hz). 

8.05 (1H, d. J=8.4Hz). 8.14 (1H. d. J=8.4Hz). 8.44 (1H. d, J=8.4Hz), 8.49 (1H, s), 
8.95 (1H, d. J=4.0Hz), 9.30(1 H, t, J=5.2Hz). 

15 Examole E-72. Quinoline-6-carboxvlic add 

(5-Q-fluoro-benzyl)-thiophen-2-ylmethyl)-amide 

The title compound {75mg, 0.199mmol, 80.2%) was obtained as a light brown 

solid from quinoline-6-carboxylic add (43mg, 0.248mmol) and 

5-(3-fluoro-benzy1)-thlophene-2-carbaldehyde described in Preparation Example 53 
20 (50mg, 0.226mmol) according to an analogous method to Example A-1 46. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.08 (2H. s). 4.58 (2H. d, J=5.6Hz). 6.74 (1H. 

d, J=3.2Hz), 6.85 (1H, d. J=3.2Hz). 6.98-7.10 (3H, m), 7.28-7.35 (1H, m). 7.59 (1H. 

dd. J=4.0. 8.0Hz), 8.05 (1H, d, J=8.8Hz). 8.15 (1H, dd. J=1.6, 8.8Hz). 8.44 (1H. d. 

J=8.0Hz). 8.49 (1H, d, J=1.6Hz), 8.95-8.99 (1H. m). 9.30 (1H. t, J=5.6Hz). 

25 
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Example E-73. Quinoline-6-carboxvlic acid 

r5-r5-methvl-thioDhen-2-vtmethvlVthioDhe n-2-vimethvh-amide 

To a solution of (5-(5-methyl-thiophen-2-ylmethyl)-thiophen-2-yl)-methanoi 
described in Preparation Example 67 (640mg, 2.86mmol). phthalimide (420mg, 
5 2.86mmol) and triplienylphosphine (750mg, 2.86mmol) in tetraliydrofuran (7mL) was 
added diethyl azodicarboxylate (SOOmg, 2.86mmol) dropwise at CC, which was then 
stirred at room temperature for 15 minutes. Water and ethyl acetate were added to 
the reaction solution, which was then partitioned, silica gel was added, the solvent 
was concentrated in vacuo for adsorption, and purification was carried out by silica 

10 gel column chromatography (hexane : ethyl acetate = 8:1). The solvent was 
evaporated in vacuo, a brown solid (360mg, 1 .02mmol, 35.6%) was obtained. 

Ethanol (5mL) and hydrazine monohydrate (180mg, 3.06mmol) were added 
to the resulting solid (360mg), and the solution was stirred for 20 minutes at SO^C. 
The solution was allowed to room temperature, the solid was eliminated by filtration, 

15 and a pale yellow oil containing 

C-5-(5-methyl-thiophen-2-ylmethyl)-thiophen-2-yl)-methylamine was obtained (200mg, 
0.896mmol. 89.6%). The title compound (101 mg, 0.267mmol, 29.8%) was obtained 
as a white solid from this oil (200mg, 0.896mmol) and quinoline-6-carboxylic acid 
(160mg, 0.896mmol) according to an analogous method to Example Q-6. 

20 'H-NMR Spectrum (DMSO-de) 5(ppm) : 2.35 (3H. s), 4.20 (2H, s), 4.61 (2H. d, 
J=5.6Hz), 6.58-6.62 (1H, m), 6.69 (1H, d, J=3.2Hz), 6.75 (1H, d, J=3.2Hz), 6.86 (1H, 
d, J=3.2Hz). 7.61 (1H. dd, J=4.0. 8.4Hz), 8.08 (1H. d, J=8.8Hz). 8.18 (1H. dd. J=2.0. 
8.8Hz), 8.47 (1H. d, J=8.4Hz), 8.52 (1H, d, J=2.0Hz), 8.97-9.01 (1H, m). 9.34 (1H. t, 
J=5.6Hz). 

25 
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Example E-74. Quinoline-6-cart3oxvlic add 

(5-(5-methvl-furan-2-vlmethyl)-thiophen-2-vlmethvh-amicle 

The title compound (S.Omg, O.OOSmmol) was obtained as a brown oil from 
(5-(5-methyl-furan-2-ylmethyl)-thiophen-2-yl)-methanol described in Preparation 
5 Example 70 (210mg, 1 .Ommol) according to an analogous method to Example E-73. 
'H-NMR Spectrum (DMSO-de) 6(ppm) : 2.18 (3H. s). 4.04 (2H. s). 4.61 (2H, d. 
J=5.6Hz), 5.94 (IH. d. J=3.2Hz), 6.03 (1H. d, J=3.2Hz), 6.74 (1H. d. J=3.2Hz), 6.87 
(1H. d, J=3.2Hz), 7.61 (IH. dd, J=4.0, 8.OH2), 8.07 (IH. d. J=8.4Hz). 8.17 (IH. dd, 
J=1.6. 8.4Hz). 8.47 (IH, dd. J=2.0, 4.0Hz). 8.52 (IH, d. J=1.6Hz), 8.98 (IH. dd, J=2.0. 
10 4.0Hz), 9.33 (1 H. t, J=5.6Hz). 

Example E-75. Quinoline-6-carboxylic add 

(5-benzofuran-2-ylmethyl-thiophen-2-ylmethvl)-amide 

The title compound (55mg, 0.13mmol) was obtained as a white solid from 
15 (5-benzofuran-2-ylmethyl-thiophene)-methanol described in Preparation Example 72 
according to an analogous method to Example E-73. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.31 (2H. s). 4.62 (2H. d. J=5.6Hz). 6.68 (1H, 
s). 6.85 (IH, d. J=3.6Hz). 6.91 (IH, d, J=3.6Hz). 7.16-7.26 (2H. m), 7.46-7.64 (3H. 
m). 8.07 (IH. d. J=8.8Hz). 8.17 (IH. dd. J=2.0. 8.8Hz), 8.44-8.48 (IH. m), 8.52 (IH, d, 
20 J=2.0Hz). 8.96-9.00 (1 H, m), 9.34 (1 H. t, J=5.6Hz). 

Example E-76. Quinoline-6-carboxyiic acid f5-benzyloxy-thiophen-2-ylmethyl)-amide 
To a solution of 5-benzyloxy-thiophene-2-carbonitrile described in Preparation 
Example 81 (30mg. 0.14mmol) in tetrahydrofuran (3mL) was added lithium aluminum 
25 hydride (21 mg. 0.557mmol), which was then stirred for 1.5 hours at room 
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temperature. Sodium fluoride (240mg, 5.72mmol) was added to the reaction 
mixture, which was stirred for 2 hours, then, on an ice bath. 10% hydrous 
tetrahydrofuran (2mL) was added. The reaction mixture was filtered through Celite 
pad. the filtrate was concentrated and C-(5-benzyloxy-thiophen-2-yl)methylamine 
5 (32mg. 0.147mmol) was obtained as a crude product. The title compound (3mg. 
O.OOSmmol, 5.4%) was obtained from this and quinoline-6-carboxylic acid (26mg, 
0.15mmol) according to an analogous method to Example H-1. 
^H-NMR Spectrum (CDCI3) 5(ppm) : 4.74 (2H. d, J=4.4Hz), 5.09 (2H. s). 6.15 (1H, d. 
J=4.0Hz), 6.52-6.62 (1H, m). 6.71 (1H. d. J=4.0Hz), 7.32-7.47 (5H. m), 7.50 (1H. dd, 
10 J=4.0, 8.4Hz). 8.07 (1H. dd, J=2.0, 8.8Hz), 8.18 (1H. d, J=8.8Hz), 8.27 (1H. dd. J=1.6, 
8.4Hz), 8.34 (1H, d, J=2.0Hz). 9.02 (1H. dd. J=1.6, 4.0Hz). 



Example E-77. Quinoline-6-carboxvlic acid 

(5-(3-chloro-phenoxy)-thiophen'2-ylmethyl)-amide 

15 The title compound (9.53mg) was obtained from 

C-(5-(3-chloro-phenoxy)-thiophen-2-yl)-methylamine described in Example A-73 
(30mg. O.ISmmol) and quinoline-6-carboxylic add (22mg. 0.13mmol) according to an 
analogous method to Example E-24. Trifluoroacetic acid salt of the title compound 
was obtained by reverse phase high performance liquid chromatography 

20 (acetonitrile-water mobile phase (containing 0.1% trifluoroacetic acid) was used). 
MS m/e (ESI) 395.35(MH*) 

Example E-78. 6-Quinolinecarboxylic acid (5-f2-methylpropenynthiophen-2-ylmethyn 
amide 

25 The titie compound (15mg, 0.0466mmol, 56.1%) was obtained as a white 

422 



E0006 UP25W/KAN 



solid from 6-quinoiinecarboxylic add (15mg, 0.083mmol) and 
C-{5-(2-methy1propenyl)-thiophen-2-yl)-methylamine described In Preparation 
Example 145 (14mg, 0.083mmol) according to an analogous method to Example 
E-49. 

5 ^H-NMR Spectrum (CDCI3) 6(ppm) :1.91(3H. s). 1.96(3H. s). 4.83(2H. d. J=5.2Hz), 
6.33(1 H, s). 6.62(1 H. t, J=5.2Hz), 6.75(1 H, d, J=3.6Hz). 6.96(1 H, d. J=3.6Hz), 
7.47(1H. dd. J=4.0. 8.0Hz), 8.05(1H, dd, J=2.0. 8.8Hz). 8.13(1H, d, J=8.8Hz). 
8.23(1 H, dd, J=1.2. 8.0Hz), 8.32(1 H. d, J=2.0Hz). 8,97(1 H, dd, J=1.2, 4.0Hz). 

10 Example E-79. Quinoline-6-carboxylic acid 

(5-(2-fluoro-plienoxy)-thioplien-2-vlmetiivl)-amide 

^H-NMR Spectrum (CDCI3) 5(ppm) : 4.55 (2H, d. J=6.0Hz). 6.47 (1H. d, J=4.0Hz), 
6.78 (1H, d, J=3.6Hz), 7.16-7.26 (3H, m), 7.32-7.39 (1H, m), 7.59 (1H, dd, J=4.0, 
J=8.0Hz), 8.06 (1H, d, J=8.8Hz), 8.15 (1H, dd. J=2.0, J=8.8Hz), 8.45 (1H, d, 
15 J=8.0Hz), 8.51 (1 H, d, J=2.0Hz). 8.95-8.98 (1 H. m), 9.35 (1 H, t. J=6.0Hz). 

Example E-80. Quinoline-e-carboxylic acid 

(5-pyridin-2-ylmethvl-thiophen-2-ylmethyl)-amide 

^H-NMR Spectrum (CDCI3) 5(ppm) : 4.20 (2H. s), 4.60 (2H, d, J=5.6Hz). 6.77 (1H, d, 
20 J=3.2Hz), 6.86 (1H, d, J=3.2Hz), 7.22 (1H. dd, J=5.2, J=7.6Hz), 7.31 (1H, d, 
J=7.6Hz), 7.61 (1H, dd, J=4.0. 8.0Hz), 7.71 (1H, ddd, J=1.6, J=7.6, J=7.6Hz), 8.07 
(1H, d, J=8.0Hz), 8.17 (1H, dd, J=2.0, J=8.0Hz), 8.42-8.51 (2H, m), 8.52 (1H, d, 
J=2.0Hz), 8.98 (1H, dd, J=1.2, J=4.0Hz), 9.32 (1H, t. J=5.6Hz). 



25 Example E-81. Quinoline-6-carboxylic acid 
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fS-benzon ,31dioxol-5-vlmethvl-thioDhen-2 -ylmethvh-amide 

^H-NMR Spectrum (CDCI3) 6(ppm) : 3.97 (2H, s), 4.59 (2H. d, J=6.0Hz). 5.95 (2H, s), 
6.69-6.75 (2H, m), 6.78-6.87 (3H. m), 7.61 (1H. dd. J=4.4. J=8.4Hz), 8.07 (1H. d, 
J=8.8Hz), 8.17 (1H. dd, J=2.0, J=8.8Hz), 8.46 (1H. dd. J=1.6, J=a4Hz), 8.51 (1H. d. 
5 J=2.0Hz). 8.98 (1 H. dd. J=1 .6, J=4.4Hz), 9.31 (1 H, t, J=6.0Hz). 

Example E-82. Quinoline-6- carbQxvlic add 

(5-(3-hvdroxv-phenoxy)-thiophen-2-ylmethvn>amide 

To a solution of C-(5-(3-benzyloxy-phenoxy)-thiophen-2-yl)-methy!amine 

10 described in Preparation Example 18 (180mg, 0.578mmol) and 6-quinollnecarboxylic 
acid (lOOmg, 0.578mmol) in tetrahydrofuran (5mL) were added 
benzotriazoM -yloxytris(dimethyiamino)phosphonium hexafluoropliosphate (307mg, 
0.694mmol) and triethylamine (0.16mU 1.16mmol), and the solution was stirred 
overnight at room temperature. Ethyl acetate and water were added to the reaction 

15 solution, which was then partitioned, the organic layer was washed with water, and 
then, dried over anhydrous magnesium sulfate. The solvent was evaporated, the 
residue was purified by NH silica gel column chromatography (hexane : ethyl acetate), 
and quinoline-6-carboxylic acid (5-(3-benzyloxy-phenoxy)-thiophen-2-ylmethyl)-amide 
(73mg, 27%) was obtained as a pale yellow solid. 

20 Trifluoroacetic acid (I.OmL) and thioanisole (IOOmO were added to the 

resulting quinoline-6-carboxylic acid 

(5-(3-benzyloxy-phenoxy)-thiophene-2-ylmethyl)-amide (73mg. 0.156mmol), and the 
solution was stirred for 30 minutes at room temperature. The reaction solution was 
neutralized with an aqueous solution of saturated sodium bicarbonate, then, 

25 extracted with ethyl acetate and dried over anhydrous magnesium sulfate. The 
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solvent was evaporated, the residue was purified by NH silica gel column 
chromatography (ethyl acetate : methanol), and the title compound (47mg, 80%) was 
obtained as a colorless solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.73(2H. d. J=5.6Hz). 6.39(1 H. d. J=3.6Hz). 
5 6.59-6.62{2H. m), 6.64-6.67(1 H, m). 6.74(1 H. d, J=3.6Hz), 6.83(1 H, brs), 7.1 7(1 H, t, 
J=8.4H2). 7.49(1H. dd, J=4.4. 8.4Hz). 8.05(1H, dd. J=2.0. 8.4Hz). 8.14(1H. d, 
J=a4Hz). 8.24-8.26(1 H, m), 8.33(1 H. d, J=2.0Hz), 8.98-8.99(1 H, m). 

Example F-1. Cinnoline-6-carboxylic acid 3-phenoxy-benzylamide 

10 To a solution of cinnoline-6-carboxylic acid methyl ester described in 

Preparation Example F-4 (16mg. 0.085mmol) in ethanol (1mL) was added an 
aqueous solution of IN sodium hydroxide (0.7mL), and the solution was stirred at 
room temperature for 2 hours. IN Hydrochloric acid was added to the reaction 
mixture to adjust the pH to 4, toluene was added, and the solution was concentrated 

15 in vacuo. To a solution of the obtained residue in N,N-dimethylformamide (2mL) 
were added 4-phenoxybenzylamine described in Preparation Example 3 (17mg, 
0.085mmol), benzotriazol-1-yloxytris(dimethylamino)phosphonium 
hexafluorophosphate (48mg, O.IOSmmol) and triethylamine (24ijl, 0.172mmol), and 
the solution was stirred at room temperature for 14 hours. Water was added to the 

20 reaction mixture, which was extracted with ethyl acetate, the organic layer was 
washed with an aqueous solution of saturated sodium bicarbonate, and then 
concentrated. The residue was purified by reverse phase high performance liquid 
chromatography (acetonitrile-water mobile phase (containing 0.1% trifluoroacetic 
acid) was used), and the title compound (4.4mg, 0.0093mmol, 11%) was obtained as 

25 a trifluoroacetic acid salt. 
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MS m/e(ESI) 356.44 (MH*) 

Example G-1. lsoQuinoline-6-carboxylic acid 3-phenoxvbe nzylamide 

The title compound (3.4mg, 33%) was obtained as a colorless oil from 
5 jsoquinoline-6-carboxylic acid described in Preparation Example G-1 (5mg, 
0.0289mmol) and 4-phenoxybenzylamine described in Preparation Example 3 (6mg, 
0.0289mmol) according to an analogous method to Example L-4. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.70(2H, d, J=5.6Hz), 6.57(1 H, brs), 
6.94-6.96(1 H. m), 7.02-7.04(3H, m), 7.11-7.15(2H. m). 7.32-7.37(3H, m), 
10 7.72-7.74(1H, m). 7.96-7.98(1H. m), 8.05-8.07(1H, m), 8.26(1H. s), 8.61-a62(1H. m), 
9.32-9.33(1 H,m). 

Example H-1 . Quinazoline-6-carboxvlic acid 3-Dhenoxvbenzvlamide 

To a solution of quinazoline-6-carboxylic acid obtained in Preparation 

15 Example H-3 (9mg, 0.052mmol) In N,N-dlmethylformamide (3mL) were added 
3-phenoxybenzylamine described in Preparation Example 4 (llmg, 0.052mmol), 
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (28mg, 
0.062mmol) and triethylamlne (17mI. 0.125mmol), and the solution was stin-ed for 2 
days at room temperature. Water was added to the reaction mixture, which was 

20 extracted with ethyl acetate, and concentrated. The residue was purified by NH 
silica gel column chromatography (hexane-ethyl acetate), and the title compound 
(llmg, 0.031 mmol, 50%) was obtained. 

^H-NMR Spectrum (CD3OD) 6(ppm) : 4.62 (2H. s). 6.88 (1H. dd, J=8.0, 1.2Hz), 6.98 
(2H, dd. J=1.2, 8.0Hz), 7.09 (1H, s). 7.07 (1H, dd, J=7.6, 8.0Hz), 7.15 (1H, d, 
25 J=7.6Hz), 7.29-7.35 (3H. m). 8.10 (1H. d, J=8.8Hz), 8.40 (1H. dd. J=2.0. 8.8Hz). 8.57 
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(1H, d, J=2.0Hz). 9.32 (1H, s). 9.61 (1H. s). 

Example 1-1 . Quinoxaline-6-carfaoxvlic acid 3-phenoxvbenzylamide 

To a solution of quinoxaline-S-carboxylic add described in Preparation 
5 Example 1-1 {15mg, 0.063mmol) and 4-phenoxybenzylamine described in 
Preparation Example 3 (13mg, 0.063mmol) in N,N-dimethylformamide (2mL) were 
added benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate (36mg. 
0.069mmGl) and triethylamine (19^1, 0.14mmol), which was then stirred at room 
temperature for 24 hours. The reaction mixture was concentrated, the residue was 
10 purified by reverse phase high performance liquid chromatography (acetonitrile-water 
mobile phase {containing 0.1% trifluoroacetic acid) was used), and the title 
compound (12mg, 0.025mmol. 40%) was obtained as a trifluoroacetic acid salt. 
MS m/e(ESI) 356.37(MH*) 

15 Example J-1. M ,81Naphthylidine-3-carboxylic acid 3-Dhenoxvbenzylamide 

Tetrahydrofuran (1mL), methanol (0.1 mL) and water (0.1 mL) were added to 
[1,8]naphthylidine-3-carboxylic add ethyl ester described in Preparation Example J-7 
(8.1 mg, 0.040mmol) and lithium hydroxide monohydrate (3.4mg, 0.080mmol), and 
the solution was stirred at 50°C for 1 hour. The solvent was evaporated in vacuo, 

20 then, the obtained residue and 3-phenoxybenzylamine (S.Omg. 0.025mmol) were 
reacted according to an euialogous method to Example Q-6, and trifluoroacetic acid 
salt of the title compound (3.7mg, 0.0079mmol, 20%) was obtained. 
MS m/e (ESI) 356.3 (MH*) 



25 Examole K-1 . 2-Methvl'benzoxa2ole-6-carboxvlic acid 3-Dhenoxvbenzylamide 
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The title compound (22mg, 0.061 mmol, 72%) was obtained from 
2-methyl-benzoxazole-6-carboxytic acid described in Preparation Example K-2 (15mg, 
0-085mmol) arKl 4-phenoxybenzylamine described in Preparation Example 3 (17mg, 
0.085mmol) according to an analogous method to Example H-1 . 
5 ^H-NMR Spectrum (CD3OD) 6(ppm) : 2.66 {3H. s). 4.56 (2H. s), 6.80-7.15 (6H, m), 
7.22-7.78 (3H, m), 7.62-7.68 (1H. m), 7.81-7.86 (1H, m), 8.00-8.04 (1H. m). 9.08(1 H. 
brs). 

Example L-L Benzothiazole-6-carboxvlic acid 

10 (5-(3-fluoro-benzyn-furan-2-ylmethyi)-amide 

The title compound (290mg, 0.791 mmol, 76%) was obtained from 
benzothiazole-6-carboxylic acid (188mg, 1.05mmol) and 

C-(5-(3-fluoro-benzyl)-furan-2-yl)-methylamine described in Preparation Example 84 
(236mg, 1.15mmol) according to an analogous method to Example H-1 (with the 

15 proviso that only the reaction temperature was changed to 60X). 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.96 (2H, s). 4.43 (2H. d, J=5.2Hz). 6.06 (1H, 
d, J=3.2Hz), 6.20 (1H, d, J=3.2Hz), 7.00-7.09 (3H. m), 7.29-7.36 (1H. m). 7.99 (1H. 
dd. J=1.6. 8.4Hz), 8.12 (1H. d, J=8.4Hz), 8.64 (1H, d, J=1.6Hz). 9.07 (1H, t. J=5.2Hz), 
9.51 (1H, s). 

20 

Example L-2. Benzothiazole-6-carboxvlic acid 4-benzvloxvbenzvlamide 

The title compound (41 mg, 47%) was obtained as a white solid from 
benzothiazole-6-carboxylic acid (42mg, 0.234mmol) and 4-benzyloxybenzylamine 
described in Preparation Example 1 (50mg, 0.234mmol) according to an analogous 
25 method to Example E-8. 
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^H-NMR Spectrum (CDCI3) 6(ppm) : 4.62(2H. d. J=5.2Hz). 5.08(2H. s). 6.40(1 H, brs). 
6.98(2H. d, J=8.8Hz), 7.30-7.35(3H. m). 7.37-7.45(4H, m). 7.85-7.88(1 H, m), 8.1 6(1 H, 
d, J=8.4H2), 8.49(1 H, d, J=1.6Hz), 9.11(1H, s). 

5 Example L-3. Benzothiazole-e-carboxylic acid 3-phenoxvbenzvlamide 

To a solution of 3-phenoxybenzylamine described in Preparation Example 4 
(33mg, 0.167mmol) and benzothiazole-6-carboxylic acid (30mg, 0.167mmol) in 
tetrahydrofuran (1nnL) were added 

benzotriazoM -yloxytris(dimethylamino)phosphonium hexafluorophosphate (89mg. 
10 0.20mmoO and triethylamine (28|jl. 0.20mmol), and the solution was stinted at room 
temperature for 17 hours. The solvent was evaporated, the residue was purified by 
NH silica gel column chromatography (hexane : ethyl acetate), and the title 
compound (37mg, 62%) was obtained as a colorless oil. 

^H-NMR Spectaim (CDCI3) 6(ppm) : 4.68(2H, d, J=6.0Hz). 6.50(1H, brs), 6.94(1H. dd, 
15 J=2.0, 8.0Hz), 7.02-7.04(3H, m), 7.11-7.15(2H, m). 7.31-7.37(3H. m), 7.88(1H, dd. 
J=1.6, 8.8Hz), ai8(1H, d, J=8.8Hz), 8.49(1H, d. J=1.6Hz). 9.13(1H, s). 

Example L-4. Benzothiazole-6-carboxylic acid 4-(3-fluoro-benzyloxy)-benzylamide 

To a solution of 4-(3-fluorobenzyloxy)'benzylamine described in Preparation 

20 Example 6 (129mg, 0.558mmol) and benzothiazole-6-carboxylic acid (lOOmg, 
0.558mmol) in tetrahydrofuran (5mL) were added 

benzotriazol-l -yloxytris(dimethylamino)phosphonium hexafluorophosphate (296mg, 
0.670mmol) and triethylamine (93pl, 0.670mmol), and the solution was stirred 
ovemight at room temperature. Ethyl acetate and water were added to the reaction 

25 solution, which was then partitioned, the organic layer was washed with water, and 
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then, dried over anhydrous magnesium sulfate. The solvent was evaporated, the 
residue was purified by NH silica gel column chromatography (hexane : ethyl acetate), 
and the title compound (148mg, 68%) was obtained as a white solid. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 4.64(2H. d, J=5.6Hz). 5.08(2H. s). 6.42(1 H. brs). 
5 6.97(2H, d, J=8.8Hz), 7.02(1 H, td, J=2.8, 8.4Hz), 7.1 5-7.21 (2H, m), 7.31-7.38(3H, m), 
7.88(1 H. dd, J=1.6Hz, 8.4Hz), 8.17(1 H. d. J=8.8Hz), 8.50(1 H. d, J=1.6Hz), 9.12(1 H, 
s). 

Example L-5. N-Benzothiazol-6-yl-2-(3-phenoxy-phenyn-acetamide 
10 The title compound (118mg, 95%) was obtained as a coloiiess oil from 

6-aminobenzothiazole (SOmg, 3.33mmol) and 3-phenoxyphenylacetic acid (76mg, 
3.33mmol) according to an analogous method to Example L-4. 
^H-NMR Spectrum (CDCI3) 6(ppm) : 3.75(2H. s), 6.97-7.22(6H, m), 7.31 (1H, brs). 
7.34-7.40(4H, m), 8.01 (1H, d, J=8.8Hz). 8.50(1 H, d, J=2.0Hz), 8.91 (1H, s). 

15 

Example L-6. Benzothiazole-6-c^rboxylic acid 

(5-(3-fluorophenoxy)thiophene-2-ylmethyl) amide 

The title compound (lOOmg, 0.26mmol, 48.2%) was obtained as a white solid 

from benzotriazole-6-carboxylic acid (96mg, 0.54mmol) and 
20 C-(5-(3-fiuorophenoxy)thiophen-2-y1)methylamine described in Preparation Example 

23 (120mg, 0.54mmol) according to an analogous method to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.57 (2H, d, 5.6Hz), 6.58 (1H, d. J=3.6Hz), 

6.83 (1H. d, J=3.6Hz), 6.89-7.00 (3H, m), 7.39 (1H. ddd. J=8.0, 8.0, 8.0Hz), 8.00 (1H, 

dd, J=1.6, 8.8Hz), 8.14 (1H, d, J=8.8Hz), 8.66 (1H, d, J=1.6Hz), 9.27 (1H, t, J=5.6Hz), 
25 9.51 (IH.s). 
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Example Benzothiazole-6-carboxylic acid f5-phenoxythiophen-2-vlmethyn-amide 
The title compound (97mg, 0.265mmol, 54.0 %) was obtained as a light 
brown solid from benzothiazole-6-carboxylic acid (87mg, 0.49mmol) and 
5 C-(5'phenoxy-thiophen-2-yl)-methylamine described in Preparation Example 26 
(100mg, 0.49mmol) according to an analogous method to Example Q-6. 
^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.55 (2H. d. J=5.6Hz), 6.49 (1H, d, J=3.6Hz), 
6.79 (1H, d, J=3,6Hz), 7.05-7.15 (3H, m), 7.30-7.40 (2H, m), 7.99 (IH, dd, J=1.6, 
8.8Hz), 8.13 (IH, d, J=8.8Hz), 8.66 (IN, d. J=1.6Hz), 9.25 (IH, t, J=5.6Hz). 9.51 (IH. 
10 s). 

Example L-8, Benzothiazole-6-carboxvlic acid 

(5-(3-chloro-benzyl)-thiophen-2-ylmethyl)-amide 

The title compound (64mg, 0.16mmol, 47.2%) was obtained as a white solid 
15 from C-(5-(3-chloro-benzyl-2-yl)-methylamine described in Preparation Example 45 
(80mg,0.34mmol) and benzothiazole-6-carboxylic acid (66mg ,0.37mmol) according 
to an analogous method to Example Q-6. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.06 (2H. s), 4.56 (2H, d. J=5.6Hz), 6.74 (1H. 
d, J=3.6Hz). 6.84 (IH. d. J=3.6Hz), 7.18-7.34 (4H, m), 7.98 (IH. dd. J=2.0, 8.8Hz), 
20 8.12 (IH. d. J=8.8Hz), 8.64 (IH, d. J=2.0Hz). 9.21 (IH, t, J=5.6Hz), 9.51 (IH, s). 

Example 1^9, Benzothiazole-6'Carboxylic acid 

(5-(3-chloro-Dhenoxy)-thioDhen-2-ylmethyl) amide 

The title compound (7.28mg) was obtained from 
25 C-(5-(3-chloro-phenoxy)-thiophen-2-yl)-methylamine descrit)ed in Example A-73 
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(30mg. 0.13mmol) and benzothiazole-6-carboxylic add (22mg. 0.13mmol) according 
to an analogous method to Example E-24. Trrfluoroacetic acid salt of the title 
compound (7.28mg) was obtained by reverse phase high performance liquid 
chromatography (acetonitrile-water mobile phase (containing 0.1% trifluoroacetic 
5 acid) was used). 

MS m/e (ESI) 401.32(MHO 

Example L-10. Benzothiazole-6-carboxvlic acid 

(5'(2-fluoro-phenoxyVthiophen-2-ylmethyn-amide 

10 Trifluoroacetic acid salt of the title compound (10.7mg, 0.021 mmol, 14.3%) 

was obtained as a brown oil from benzothiazole-6-carboxylic acid (27.4mg, 
0.15mmol) and C-(5-(2-fluoro-phenoxy)-thiophen-2-yl)-methylamine described in 
Preparation Example 161 (33.5mg, O.ISmmol) according to an analogous method to 
Example A-75. 

15 MS m/e (ESI) 385(MH*) 

Example L-ll. Benzothiazole-6-carboxvlic acid 

((5-f3-cyano-phenoxy)-thiophen-2-ylmethyl)-amide 

To a solution of C-(5-(3-bromophenoxy)-thiophen-2-yl)-methylamine 

20 described in Preparation Example 17 (141mg, 0.496mmol) and 
benzothiazole-6-carboxylic acid (89mg, 0.496mmol) in tetrahydrofuran (5mL) were 
added benzotriazol-1 -yloxytris(dimethylamino)phosphonium hexafluorophosphate 
(263mg, 0.595mmol) and triethylamine (0.1 4mL, 0.992mmol), and the solution was 
stirred at room temperature for 3 hours. Ethyl acetate and water were added to the 

25 reaction solution, which was then partitioned, the organic layer was washed with 
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water, and then, dried over anhydrous magnesium sulfate. The solvent was 
evaporated, the residue was purified by NH silica gel column chromatography 
(hexane : ethyl acetate), and a mixture of benzothiazole-6-carboxylic acid 
(5-(3-bromophenoxy)-thiophene-2-ylmethyl) -amide and debrominated compound 
5 (1 20mg, 53%) was obtained as a yellow oil. 

Next, to a solution of the mixture of benzothiazole*6-carboxylic acid 
(5-(3-bromophenoxy)-thiophene-2ylmethyl)-amide and debrominated compound 
(120mg, 0.269mmol) In N,N-dimethylfomiamide (S.OmL) were added zinc cyanide 
(63mg, 0.538mmol) and tetrakis(triphenylphosphine)palladium(0) (62mg, 0.054mmol) 

10 under nitrogen atmosphere, wrtiich was then stirred at 140**C for 14 hours, and the 
solution was stirred at MO^'C for 3 hours. The reaction solution was allowed to room 
temperature, ethyl acetate and water were added to the reaction solution, which was 
then partitioned, the organic layer was washed with water and dried over anhydrous 
magnesium sulfate. After removing the solvent, the residue was purified by NH 

15 silica gel column chromatography (hexane : ethyl acetate), and the titie compound 
(6.2mg, 6%) was obtained as a coloriess oil. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.78(2H. d, J=6.0Hz), 6.48(1 H, d. J=4.0Hz), 
6.57(1 H. brs), 6.83(1 H, d, J=4.0Hz), 7.30(1 H, s). 7.32-7.35(1 H, m), 7.39-7.43(2H, m), 
7.90(1H, dd, J=1.6, 8.8Hz), 8.19(1H, d, J=8.8Hz), 8.51(1H, d, J=1,6Hz). 9.13(1H, s). 

20 

Example M-1. Benzofi .2 51thiadiazole-5-carboxylic acid 3-phenoxvbenzylamide 

The title compound (43mg, 71%) was obtained as a coloriess solid from 
2,1,3-benzothiadiazole-5-carboxylic acid (30mg, 0.167mmol) obtained by hydrolysis 
of benzo-2,1,3-thiadiazole-5-carboxylic acid methyl ester with sodium hydroxide and 
25 4-phenoxybenzylamine described in Preparation Example 3 (33mg, 0.167mmol) 
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according to an analogous method to Example L-4. 

^H-NMR Spectaim (CDCI3) 5(ppm) : 4.67(2H, d, J=6.0Hz), 6.65(1 H, brs), 6.94(1H. dd, 
J=2.4Hz. a4Hz). 7.01-7.03(3H, m), 7.10-7.14(2H, m), 7.30-7.36(3H. m), 
8.01-8.07(2H, m), 8.37(1 H, s). 

5 

Example 0-1 , 2.3-Dihydro-1 H>pyn-olor2.3-b1pyridine-5-carboxvlic acid 
(5-phenoxv-thiophen'2-vlmethyl^amide 

The title compound (15mg, 43pmol, 47%) was obtained as a white solid from 
2,3-dihydro-1 H-pyrrolo[2,3-b]pyridine-5-carboxylic acid described in Pref>aration 
10 Example 0-2 (15mg, Olpmol) and C-(5-phenoxy-thiophen-2-yl)-methylamine 
described in Preparation Example 26 (19mg, Slpmol) according to an analogous 
method to Example A-26. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 2.99 (2H, t, J=9.0Hz), 3.53 (2H. t. J=8.6H2), 
4.46 (2H, d, J=6.0Hz), 6.49 (1H. d. J=3.8Hz). 6.74 (1H, d. J=3.7Hz), 7.00 (1H, s), 
15 7.09 (2H. d, J=8.6Hz), 7.14 (1H. t. J=7.5Hz), 7.38 (2H, t, J=7.5Hz), 7.63 (1H. s), 8.25 
(1H, s), 8.71-8.77 (1H, m). 

Example P-1. Furo[2.3-b)pyridine"5-carboxylic acid 

f5-Dhenoxv-thioDhen-2-vlmethy»-amide 
20 Furo[2,3-b]pyridine-5-carboxylic acid (31 mg) was obtained as a lithium salt 

from furo[2,3-b]pyridine-5-carboxylic acid ethyl ester described In Preparation 

Example P-4 (33mg, 0.17mmol) according to an analogous method to Example T-2. 
The title compound (28mg, 80Mmol, 79%) was obtained as a white solid 

from the lithium salt (17mg) of the resulting furo[2,3-b]pyridine-5-carboxyljc acid 
25 (31 mg) and C-(5-phenoxy-thiophen-2-yl)-methylamine described in Preparation 
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Example 26 (23mg, 0.11 mmol). 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.57 (2H, d, J=5.9Hz), 6.52 (1H, d, J=3.8Hz), 
6.82 (1H. d. J=3.7Hz). 7.09-7.17 (4H. m), 7.39 (2H, t. J=8.4Hz). 8.21 (1H. d, 
J=2.6Hz), 8.58 (1H. d. J=2,2Hz), 8.79 (1H, d, J=2.2Hz), 9.34 (1H. t, J=6.0Hz). 

5 

Example Q-1. ImidazoM ,2-alpyridine-6-carboxvlic acid 

(5>benzvl-furan-2-vlmethvh-amide 

7N Ammonia/methanoK40mL) and Raney nickel(3g) were added to 

5-benzyl-furan-2-carbaldehyde described in Preparation Example 39 (2.5g, 13mmol), 
10 and the solution was stirred for 22 hours under hydrogen atmosphere at room 

temperature. After removing the catalyst by filtering through Celite pad, the solvent 

was evaporated in vacuo and C-(5-benzyl-furan-2-yl)methylamine (1.6g, 

8.6mmol,65.8%) was obtained. 

The titie compound (150mg, 0.45mmol, 45.3%) was obtained as a white solid 
15 from the resulting C-{5-benzylfuran-2-yl)methylamine (200mg, 1.07mmol) and 

imidazo[1,2-a]pyridine-6-carboxylic acid (170mg. 1.07mmol) according to an 

analogous method to Example Q-6. 

^H-NMR Spectrum (DMSO-ds) 6(ppm) : 3.92 (2H. s), 4.41 (2H, d, J=5.2Hz). 6.01 (1H. 
d, J=2.4Hz). 6.19 (1H. d, J=2.4Hz). 7.16-7.30 (5H. m), 7.56-7.66 (3H. m), 8.03 (1H, 
20 s), 9.00 (1H. t, J=5.2Hz). 9.10 (1H, s). 

Example Q-2. lmidazof1.2-alpyridine-6-carboxylic acid 

f5-(3-fluoro-benzvn-furan-2-ylmethvh-amide 

The title compound (363mg, 1.04mmol, 90%) was obtained from 
25 imidazo[1,2-a]pyridlne-6-carboxylic acid {188mg, 1.16mmol) and 
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C-(5-(3-fluoro-ben2yl)-furan-2-yl)-methylamine described in Preparation Example 84 
(286mg, 1 .39mmol) according to an analogous technique to Example H-1 (with the 
proviso that only the reaction temperature was changed to eCC). 
^H-NMR Spectrum (DMSO-de) 6(ppm) : 3.97 (2H. s). 4.42 (2H. d. J=5.2Hz), 6.07 (1H. 
5 d. J=3.2Hz), 6.21 (1H, d, J=3.2Hz), 7.00-7.08 (3H. m), 7.29-7.37 (1H, m). 7.56-7.66 
(3H, m), 8.04 (1H. s), 9.01 (1H, t, J=5.2Hz). 9.10 (1H. dd. J=1.2, 1.6Hz). 

Example Q-3. lmidazori.2-a]pyridine-6-carboxvlic acid 4-benzyloxvbenzylamide 

The title compound (121 mg, 55%) was obtained as a white solid from 
10 imidazo[1.2-a]pyridine-6-carboxylic acid (lOOmg, 0.617mmol) and 
4-benzyloxybenzylamine described in Preparation Example 1 (132mg, 0.617mmol) 
according to an analogous method to Example E-8. 

^H-NMR Spectrum (CDCb) 6(ppm) : 4.59(2H. d. J=5.6Hz). 5.07(2H. s), 6.44(1 H, brs), 
6.96-6.98(2H. m), 7.27-7.30(3H, m), 7.33-7.44(5H. m), 7.59-7.61 (1 H, m), 
15 7.66-7.66(1 H, m). 7.69-7.70(1 H, m), 8.83-8.84(1 H, m). 

Example Q-4. Imidazofi .2-alpyridine-6-cartx)xvlic acid 3-phenoxvbenzvlamide 

The title compound (22mg, 35%) was obtained as a colorless oil from 
imidazo[1,2-a]pyridine-6-carboxylic acid (30mg. 0.185mmol) and 
20 4-phenoxybenzylamine described in Preparation Example 3 (37mg, 0.185mmol) 
according to an analogous method to Example L-3. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.64(2H, d. J=5.6Hz), 6.60(1 H, brs), 
6.92-6.94(1 H, m), 7.00-7.02(3H, m), 7.08-7.14(2H, m), 7.30-7.41 (4H, m), 
7.59-7.61 (1H, m), 7.69(1 H, s). 7.69-7.70(1 H, m), 8.83(1 H. s). 

25 
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Example Qi5^ Imidazofl .2-alDvridine-6-carboxvlic add 

4-(3-fluoro-benzyloxy)-benzylamide 

The title compound (64mg, 45%) was obtained as a white solid from 
4-(3-fluorobenzyloxy)-ben2ylamine described in Preparation Example 6 (87mg, 
5 0.376mmol) and imidazo[1,2-a]pyridine-6-carboxylic acid (61 mg, 0.376mmol) 
according to an analogous method to Example L-4. 

^H-NMR Spectrum (CDCb) 6(ppm) : 4.60{2H. d, J=5.6Hz). 5.07(2H. s), 6.44(1 H. brs), 
6.96(2H, d, J=8.8Hz). 7.02(1H. dt, J=2.4, a4Hz), 7.15(1 H. d, J=9.6Hz), 7.19(1 H, d, 
J=8.4Hz), 7.30(2H, d. J=8.4Hz). 7.32-7.40(2H, m), 7.61 (1H, d, J=9.6Hz}, 7.67(1 H. s), 
10 7.70(1H,s), 8.84(1 H.s). 

Example Q-6. Imidazon .2-alpyridine-6-carboxylic acid 

(5-(3'fluoroDhenoxy)thiophen-2-vlmethv» amide 

To a solution of imidazo[1.2-a]pyridine-6-carboxylic acid (87mg, 0.54mmol) 

15 and C-(5-(3-fluorophenoxy)thiophen-2-yl)methylamine described in Preparation 
Example 23 (120mg, 0.54mmol) in N,N-dimethylformamide (5mL) were added 
benzotriazoM-yl-tris(dimefriylamino)phosphonium hexafiuorophosphate (240mg, 
0.54mmol) and triethylamine (0.1 5mL, 1.08mmol)» and the solution was stirred for 40 
minutes at 80''C. Water and ethyl acetate were added to the reaction solution, 

20 which was then partitioned, and the organic layer was washed with water twice. 
Silica gel was added to the organic layer, the solvent was evaporated in vacuo for 
adsorption, purification was canied out by silica gel column chromatography 
(hexane : ethyl acetate = 1:1, then ethyl acetate), and the title compound (90mg, 
0.25mmol, 45.4%) was obtained as a light brown oil. 

25 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.55 (2H, d. J=5.6Hz). 6.58 (1H, d, J=4.0Hz), 
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6.83 (1H. d. J=4.0Hz). 6.90-7.00 (3H. m), 7.40 (1H. ddd. J=8.0. 8.0. 8.0Hz). 
7.57-7.66 (3H, m). 8.04 (1H, s), 9.12 (1H, d. J=0.8Hz), 9.20 (1H. t, J=5.6Hz). 

Example Q-L Imidazon .2-alpvridine-6-carboxvlic 9Q'd 

5 (5-phenoxy-thiophen-2-ylmethyn-amide 

The title compound (160mg, 0.458mmol, 93.5 %) was obtained as a light 
brown oil from imldazo[1.2-alpyridine-6-carboxylic acid (80mg, 0.49mmol) and 
C-(5-phenoxythiophen-2-yl)methylamlne described in Preparation Example 26 
(100mg,0.49mmol) according to an analogous method to Example Q-6. 
10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.53 (2H. d. J=5.6Hz). 6.50 (1H. d, J=4.0Hz). 
6.79 (1H, d. J=4.0Hz), 7.04-7.15 (3H, m). 7.32-7.40 (2H, m), 7.56-7.66 (3H. m), 8.03 
(1H, s), 9.08-9.13 (1H, m), 9.19 (1H, t, J=5.6Hz). 

Example QtS, Imidazofl .2-alDvridine-6-carboxvlic acid 

15 (5-(3-chloro-phenoxy)-thioDhen-2-ylmethyl)-amide 

To a solution of C-(5-(3-chloro-phenoxy)-thiophen-2-yl)-methylamine 
described In Preparation Example 167 (104mg, 0.434mmol) and 
imidazo[1,2-a3pyridine-6-carboxylic acid (77mg, 0.477mmol) in 
N.N-dimethylformamide (3mL) were added benzotriazol-1-yloxy 

20 tris(dimethylamlno)phosphonium hexafluorophosphate (250mg, 0.564mmol) and 
triethylamine (IBIpL) at room temperature, and the solution was stin-ed at room 
temperature for 4 hours. Water was added to the reaction solution, which was then 
extracted with ethyl acetate, and the organic layer was washed with water and brine. 
Anhydrous magnesium sulfate was added to the organic layer for drying, filtration 

25 was carried out, then, the solvent was evaporated in vacuo, the residue was purified 
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by NH silica gel column chromatography (ethyl acetate / methanol = 40/1), and the 
title compound (149mg, 89%) was obtained as a white solid. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.55(2H, d, J=5.3H2). 6.59(1H. dd, J=1.1, 
3.7Hz). 6.83(1H. d, J=3.7Hz), 7.06(1H. dd, J=1-1, 8.2Hz), 7.13{1H. s), 7.20(1H, d. 
5 J=8.1Hz), 7.40(1H. t, 8.1Hz), 7.58-7.64(3H. m), 8.05(1H, s), 9.12(1H, s), 9.23(1H, t, 
J=5.5Hz). 

Example BiL 1 H-Pvn-olor2.3-blDvridine-5-carboxvlic acid 

(5-phenoxv-thlophen-2-ylmethvn-amide 

10 The title compound {22mg, 63Mmol.68%) was obtained from 

1H-pyn'olo[2,3-b]pyridine-5-carboxytic acid described in Preparation Example R-7 
(15mg, 93Mmol) and C-(5-phenoxy-thiophen-2-yl)-methylamine described in 
Preparation Example 26 (19mg. 93Mmol) according to an analogous method to 
Example A-26. Trifluoroacetic acid salt of the title compound was obtained by 

15 reverse phase high performance liquid chromatography (acetonitrile-water mobile 
phase (containing 0.1% trifluoroacetic add) was used). 
MS m/e (ESI) 350.26(MH0 

Examp le R-2. 6-Amino-1H-pyrrolof2.3-blDvridine-5-carboxvlic acid 

20 (5"phenoxy-thiophen-2-ylmethyl)-amide 

To a solution of 6-amino-1H-pyrrolo[2,3-b]pyridine-5-carboxylic acid ethyl 
ester described in Preparation Example R-2 (95mg. 0.46mmol) in ethanol (lOmL) 
was added an aqueous solution of IN sodium hydroxide (5mL, Smmol), which was 
then heated for 3 hours in an oil bath at 98**C. After cooling the reaction solution, 

25 the reaction solution was concentrated until it reached 1/3 of its volume, neutralized 

439 



E0006 UP25W/KAN 

with 1N hydrochloric acid, and further concentrated. The resulting crude product 
was suspended in N.N-dimethylformamide (5mL), triethylamine (0.096nnL, 0.69mmol). 
l)enzotriazol-1-yloxytris(dinnethyIamino)phosphonium hexafluorophosphate (1 53mg, 
0.35mmol) and C-(5-phenoxy-thlophen-2-yl)-methylamine described In Preparation 
5 Example 26 (71 mg, 0.35mmol) were added thereto, followed by stirring at room 
temperature for 15 hours. After the reaction was completed, the reaction solution 
was poured into brine, and extracted with ethyl acetate. The organic layer was dried 
over anhydrous magnesium sulfate, then concentrated, the obtained residue was 
purified by silica gel column chromatography (ethyl acetate : hexane = 2:1), and the 
10 title compound (31 mg, 0.085mmol, 18.5%) was obtained. 

^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.49 (2H, d, J=5.6Hz), 6.24 (1H. dd. J=2.0, 
3.6Hz). 6.50 (1H. d, J=4.0Hz), 6.78 (1H, d, J=4.0Hz), 6.80 (2H, brs), 7.04 (1H. dd, 
J=2.0, 3.2Hz), 7.07-7.16 (3H, m), 7.35-7.41 (2H, m), 8.14 (1H. s), 8.91-8.95 (1H, m), 
11.0(1H, brs). 

15 

Example S-1. Pvrrolor3.2-blDvridlne-1-carboxvlic acid S-oheno xv-benzvlamide 

1H-Pyrrolo[3,2-b]pyridine described in Preparation Example S-4 (44mg, 
0.37mmol) was dissolved in N.N-dimethylfomriamide (3mL), sodium hydride (18mg, 
0.45mmol, 60% in oil) was added thereto, followed by stining at room temperature for 

20 30 minutes. Next, (4-phenoxy-benzyl)-carbamic acid phenyl ester described in 
Preparation Example 75 (143mg, 0.45mmol) was added, and the solution was stirred 
at room temperature for 2 hours. After the reaction was completed, the reaction 
solution was poured into brine, which was then extracted with ethyl acetate, and 
concentrated. The obtained residue was purified by silica gel column 

25 chromatography (ethyl acetate : hexane = 1 : 1), and the title compound (11 mg, 
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0.032mmol. 8.7%) was obtained. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.16 (2H. d, J=6.0 Hz), 6.49 (1H. d, J=3.6 
Hz), 6.56 (1H, dd, J=2.0. 8.0 Hz). 6.65-6.73 (3H. m), 6.77-6.85 (2H. m), 6.93 (1H. dd. 
J=4.4. 8.0 Hz), 7.01-7.06 (3H, m), 7.85 (IH, d, J=3.6 Hz), 8.10-8.17 (2H, m), 8.58 
5 (1H,t. J=6.0Hz). 

Example JzL 6-Amino-thienor2.3-blPvridine-5-carboxvlic add 

(5-phenoxy-thiophen-2-ylmethyl)-amide 

The title compound (30mg,78Mmol,76%) was obtained as a white solid from 
10 6-amino-thieno[2,3-b]pyridine-5-carboxylic acid described in Preparation Example T-6 

(20mg, O.IOmmol) and C-(5-phenoxy-thiophen-2-yl)-methylamine described in 

Preparation Example 26 (21 mg, O.IOmmol) according to an analogous method to 

Example A-26. 

MS m/e (ESI) 382.35(MH^) 
15 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.52 (2H, d, J=6.0Hz), 6.52 (1H, d. J=3.7Hz), 

6.81 (IH, d, J=3,7Hz), 7.09-7.19 (6H, m), 7.33 (IH, dd, J=1.1,5.9Hz), 7.39 (2H, t. 

J=8.6Hz), 8.34 (IH, s), 9.21 (IH, m). 

Example JzZ, Thienof2.3-b1pyridine-5-carboxvlic acid 

20 (5-phenoxy-thiophen-2-ylmethyl)-amide 

Thieno[2,3-b]pyridine-5-carboxylic acid methyl ester described in Preparation 
Example T-10 (4.0mg, 21|jmol) and lithium hydroxide monohydrate (0.9mg. 21pmol) 
were dissolved in a mixture solvent of tetrahydrofuran (0.5mL), methanol (SOpI) and 
water (50pl), and the solution was heated under reflux for 1 hour. The reaction 

25 solution was cooled to room temperature, then, removal in vacuo was carried out, 
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and thieno[2.3-b]pyridine-5-carboxylic acid was obtained as a lithium salt. 

Then, the lithium salt of the resulting thieno[2,3-blpyridine-5-carboxylic acid, 
C-(5-phenoxy-thiophen-2-yl)-methylamine described in Preparation Example 26 
(4.7mg, 23pmol). benzotriazol-1 -yl-tris(dimethylamino)phosphonium 

5 hexafluorophosphate (14mg, 32Mmol) and triethylamine (9Ml.63|jmol) were 
dissolved in N,N-dimethylformamide (0.5mL), and the solution was stirred at room 
temperature for 2 hours. Water and ethyl acetate were added to the reaction 
solution, the organic layer was partitioned, and washed with brine. The solvent was 
evaporated in vacuo, the residue was purified by silica gel column chromatography 
10 (hexane : ethyl acetate = 1 : 1), and the title compound (3.0mg. 8.2Mmol. 40%) was 
obtained as a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.75 (2H, d, J=5.2Hz), 6.40 (1H, d, J=3.6Hz). 
6.77 (1H, s). 6.93 (1H, d, J=3.2Hz). 7.08-7.12 (3H, m), 7.30-7.34 (3H, m), 7.62 (1H. d. 
J=6.4Hz), 8.51 (1H, d, J=2.0H2), 8.92 (1H, d, J=2.0Hz). 

15 

Example U£L 5-Amino-thienor3.2-b1pyridine-6-carboxvlic acid 

(5-phenoxv-thiophen-2-vlmethvn-amide 

The title compound (85mg, 0.22mmol, 87%) was obtained as a white solid 
from 5-amino-thieno[3.2-b]pyridine-6-carboxylic acid described in Preparation 
20 Example U-4 (50mg, 0.26mmol) and C-(5-phenoxy-thiophen-2-yl)-methylamine 
described in Preparation Example 26 (53mg, 0.26mmol) according to an analogous 
method to Example A-26. 

^H-NMR Spectrum (DMSO-de) 5(ppm) : 4.52 (2H, d, J=5.7Hz), 6.52 (1H, d, J=3.7Hz), 
6.82 (1H. d. J=3.8Hz), 6.99 (2H, s). 7.10 {2H, d, J=7.5Hz), 7.15 (1H, t, J=7.3Hz). 7.18 
25 (1H, d, J=5.5Hz). 7.39 (2H, dd. J=7.3, 8.8Hz). 8.08 (1H , d, J=5.5Hz), 8.49 (1H, s). 
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9.17 (IH.t. J=5.5Hz). 

Example LLg, ThienQr3.2-blPvridine-6-carboxvlic acid 

(5-phenoxv-thiophen-2-ylmethyl^amide 
5 The title compound (7mg, 19Mmol, 89%) was obtained as a white solid from 

trifluoromethanesulfonic acid 
6-((5-phenoxy-thiophen-2-ylmethyl)-carbamoyl)-thieno[3,2-b]pyridin-5-yl ester 
described in Preparation Example U+-2 (11mg.2lMmol) according to an analogous 
method to Preparation Example T-1 0. 
10 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 4.57 (2H, d, J=5.7Hz), 6.50 (1H, d, J=3.7H2), 
6.81 (1H, d, J=3.7Hz), 7.08 (2H, d, J=aiHz). 7.12 (1H, t, J=7.5Hz), 7.36 (2H, t, 
J=7.7Hz). 7.62 (1H. d, J=5.7Hz), 8.31 (1H. d. J=5.5Hz). 8.90 (1H, s), 9.08 (1H, d, 
J=2.0Hz). 9.32-9.38 (1H, m). 

15 Example V-1. 1H-lndole-5-cart)oxylic acid 3-phenoxvben2ylamide 

The title compound was obtained from 1H-indole-5-carboxylic acid and 
4-phenoxybenzylamine described in Preparation Example 3 according to an 
analogous method to Example H-1 . 
MS m/e(ESI) 343.1 5(MH*) 

20 

Example W-1 . f4-Benzvloxy-phenvh-quinolin-6-y!methyl-amine 

To a solution of lithium aluminum hydride (52mg, 1.37mmol) in 
tetrahydrofuran (lOmL) was added a solution of quinoline-&-carboxylic acid 
(4-benzyloxyphenyl)-amide described in Preparation Example Z+-2 (194mg, 19%) in 
25 tetrahydrofuran, and the solution was stirred under reflux for 3 hours. The reaction 
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solution was allowed to room temperature, an aqueous solution of saturated 
ammonium chloride was added thereto, the solution was extracted with ethyl acetate 
and dried over anhydrous magnesium sulfate. The solvent was evaporated, the 
residue was purified by NH silica gel column chromatography (hexane:ethyl acetate), 
5 and the title compound (62mg, 33%) was obtained as a pale yellow solid. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 3.97(1 H. brs), 4.49(2H. s), 4.98(2H. s). 
a61-6.64(2H, m), 6.84-6.86(2H, m), 7.30-7.42(6H, m), 7.73(1 H. dd, J=1.6, 8.4Hz), 
7.80(1 H, s). 8.09(1 H. d, J=8.8Hz), 8.1 2(1 H, d, J=8.4H2), 8,89-8.90(1 H» m). 

10 Example W-2. (4-Benzyloxy-benzyl)-quinolin-6-yl-amine 

To a solution of lithium aluminum hydride (58mg, 1.54mmol) in 
tetrahydrofuran (lOmL) was added a solution of 
4-benzyloxy-N-quinolin-&-yl-benzamide described in Preparation Example Z+-3 
(218mg, 0.615mmol) in tetrahydrofuran (ImL). and the solution was stirred under 

15 reflux for 7 hours. The reaction solution was allowed to room temperature, an 
aqueous solution of saturated ammonium chloride was added, the solution was 
extracted with ethyl acetate and dried over anhydrous magnesium sulfate. The 
solvent was evaporated, the residue was purified by NH silica gel column 
chromatography (hexane : ethyl acetate), and the title compound (147mg, 70%) was 

20 obtained as a yellow solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 4.27(1 H, m), 4.36(2H. d, J=4.8Hz). 5.07(2H. s), 
6.73(1 H, d, J=2.4Hz). 6.98(2H. d, J=8.8Hz), 7.1 2(1 H, dd, J=2.8, 9.2Hz). 7.24-7.27(1 H, 
m), 7.31-7.45(7H, m), 7.87-7.91 (2H. m), 8.61-8.62(1H, m). 

25 Example W-3. 2-(3-Benzvloxv-phenyl)-1-quinolin-6-yl-ethanone 
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A mixture of 1-quinolin-6-yl-ethanone described In Preparation Example 131 
(171 mg, Immol), 1 -benzyloxy-3-bromo-benzene (289mg, 1mmol). 
bis(dibenzylideneacetone)palladium (3mg, 0.0052mmol), 

1 J'-bis(diphenylphospliino)ferrocene (5mg. O.OOSmmol), potassium fert-butoxide 
5 (236 mg, 2.1mmol) and tetrahydrofuran (15mL) were stin-ed under nitrogen 
atmosphere for 7 hours at 70 "^C. Silica gel (80mL) was added to the reaction 
solution at room temperature, filtration was carried out by silica gel column 
chromatography (hexane : ethyl acetate = 4:6), the filtrate was concentrated in 
vacuo, and a residue of yellow oil (0.191g) was obtained. This residue was purified 

10 by thin layer silica gel chromatography (hexane : ethyl acetate = 1:10), and a yellow 
oily residue (98mg) was obtained. In addition, the residue was purified by NH silica 
gel column chromatography (hexane : ethyl acetate = 85 : 15), and the title 
compound (50mg, 0.14mmol, 14%) was obtained as a pale yellow oil. 
^H-NMR Spectrum (Acetone-de) 5(ppm) : 4.51 (2H. s). 5.10 (2H, s), 6.89-6.91 (1H, m), 

15 6.96-6.98(1 H, m), 7.07(1 H, m), 7.25(1 H. t, J=4.4 Hz). 7.29-7.33(1 H, m). 7.35-7.39(2H, 
m). 7.44-7.47(2H. m), 7.61 (1H. dd. J=8.4. 4.4 Hz), 8.11 (1H. d, J=8.8 Hz), 8.31 (1H, 
dd, J=8.8. 2.0 Hz). 8.50-8.53 (1H, m). 8.81 (1H, d. J=2.0 Hz), 9.02 (1H, m). 

Example W-4. 2-(3-Phenoxy-phenyl)-1-quinolin-6-vl-ethanone 

20 According to an analogous method to Example W-3, 1 -quinolin-6-yl-ethanone 

described in Preparation Example 131 (171mg, Immol), 
1-phenoxy-3-bromo-benzene (274mg, 1. Immol), bis(dibenzylideneacetone)palladium 
(lOmg, 0.0187mmol), 1,1'-bis(diphenylphosphino)fen^ocene (12.5mg, 0.0225mmol), 
potassium ferf-butoxide (236mg, 2. Immol) and tetrahydrofuran (15mL) were stirred 

25 at 70''C for 6 hours under nitrogen atmosphere, and the title compound (64mg, 
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0.189mmol, 19%) was obtained as a pale yellow oily substance. 
^H-NMR Spectrum (Acetone-de) 6(ppm) : 4.56 {2H, s), 6,88-6.91 (1H, m). 
6.98-7.00(2H, m), 7.06-7.16(3H. m). 7.32-7.37(3H, m), 7.62 (1H, dd. J=8.4, 4.4 Hz). 
8.12 (1H, d. J=8.8 Hz), 8.31 (1H. dd, J=8.8. 2.0 Hz), 8.49-8.52 (1H, m). 8.81 (1H, d. 
5 J=2.0 Hz). 9.02(1 H,m). 

Example W-5. 6-f4-Benzyloxy-benzyloxv^auinoline 

To a solution of quinoline-6-ol {37mg. 0.25mmol), 
1-benzyloxy-4-chloromethyl-benzene (70mg, 0.30mmol) in dimethylsulfoxide {2.5mL) 
10 was added potassium fert-butoxide (43mg. 0.38mmol) under nitrogen atmosphere, 
and the solution was stirred for 13 hours at room temperature. This reaction 
solution was purified by thin layer silica gel chromatography (hexane : ethyl acetate = 
1:1), and the title compound (74mg, 0.217mmol, 86%) was obtained as a pale 
yellow solid. 

15 ^H-NMR Spectaim (Acetone-de) 6(ppm) : 5.16 (2H, s), 5.19 (2H. s). 7.05-7.09(2H, m), 
7.31-7.35(1 H, m), 7.38-7.46(5H. m). 7.46-7.51 (4H. m). 7.95(1 H, d, J=8.8 Hz), 
8.19(1H. dd. J=8.4, 0.8 Hz). 8.74(1H, dd. J=4.0, 1.6 Hz). 

Example W-6. 6-f3-Phenoxy-benzvlsutfanyn-qutnoline 

20 To a solution of (3-phenoxy-phenyl)-methanol (2.0g, lOmmol) in 

tetrahydrofuran (50ml) was added potassium te/t-butoxide (1.35g, 12mmol) under 
nitrogen atmosphere and an ice-cold stirring, then, 4-methyl-benzenesulfonyl chloride 
(2.48g,13mmol) was added, and the solution was stirred at room temperature for 21 
hours. An aqueous solution of saturated eunmonium chloride was added, the 

25 solution was extracted with ethyl acetate (200ml), washed with brine (150ml), dried 

446 



E0006 UP25W/KAN 

over anhydrous magnesium sulfate, then, the solvent was evaporated, and a residue 
of pale yellow oil (3.97g) was obtained. This residue was purified by silica gel 
column chromatography (hexane : ethyl acetate = 4:1), and toluene-4-sulfonic acid 
3-phenoxybenzyl ester (2,93g, 8.27mmol, 82%) was obtained as a white solid. 
5 To a solution of dithiocarbonic acid O-ethyl ester S-quinolin-6-yl ester 

described in Preparation Example W-1 (50mg, 0.201 mmol), toluene-4-sulfonic acid 
3-phenoxybenzyl ester (110mg, 0.313mmol) and methanol (1ml) in tetrahydrofuran 
(5ml) was added potassium fert-butoxide (135mg, 1.20mmol) under nitrogen 
atmosphere, which was then stin-ed at room temperature for 24 hours. This reaction 

10 solution was purified by thin layer silica gel chromatography (hexane : ethyl acetate = 
1 : 1), and the title compound (39mg, 0.114mmol, 57%) was obtained as a yellow oil. 
^H-NMR Spectrum (Acetone-de) 6(ppm) :4.36(2H, s), 6.85-6.90(3H, m), 7.02-7.03(1 H. 
m), 7.07-7.11 (1H. m). 7.20-7.22(1 H. m), 7.27-7.34(3H, m), 7.49(1 H, dd, J=8.4, 4,0 
Hz), 7.69(1 H, dd, J=8.8, 2.0 Hz), 7.84-7.85(1 H, m), 7.94(1 H, d, J=8.8 Hz), 

15 8.18-8.20(1H, m), 8.84-8.85(1H, m). 

Examole X-1. (4-fe/t-Butvl-benzvft-Quinazolin-4-yl-amine 

To a solution of 4-chloro-quinazoline described in Preparation Example X-1 
(8mg, 0.049mmol) in 1-methyl-2-pyrrolidone (0.5mL) were added 

20 4-fert-butyl-benzylamine (lOpl, 0.059mmol) and N,N-diisopropylethylamine (17mI, 
0.098mmol), and the solution was stirred for 5 hours at ISO^'C. The reaction mixture 
was directly purified by reverse phase high performance liquid chromatography 
(acetonitrile-water mobile phase (containing 0.1% trifluoroacetic acid) was used), and 
the title compound (16.5mg, 0.041 mmol, 72%) was obtained as a trifluoroacetic acid 

25 salt. 
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MS m/e(ESI) 292.20(MH*) 



Example (4-Benzvloxv-benzvl^Quinaz Qlin-4-yl-amine 

The title compound (9.63mg. 0.021 mmol, 38%) was obtained as a 
5 trifluoroacetic acid salt from 4-chloro-quinazoline described in Preparation Example 
X-1 (9mg, 0.055mmol) and 4-benzyloxy-ben2ylamine described in Preparation 
Example 1 (12mg, 0.055mmol) according to an analogous method to Example X-1 . 
MS m/e(ESI) 342.27(MH0 



10 Example Y-1 . NV-M-Benzyloxv-ben2vn-Dvridor2.3-dlDvrim idine-2.4-diamine 

To a mixture of 2-amino-N-(4-benzyloxy-benzyl)-thionicotinamide described in 
Example A-22 (SOmg. 0.083mmol) and toluene (1mL) was added benzyl bromide 
(0.044mLp 0.37mmol), and the solution was refluxed for 3 hours. After cooling, the 
solvent was evaporated in vacuo, and the residue was washed with diethyl ether 

15 twice. A mixture of a portion (13mg) of the resulting crude product (33mg), 
cyanamide (20mg, 0.48mmol) and N-methylpyrrolidinone (ImL) was stirred for 2 
hours at 120*^0. After cooling, the reaction solution was directly purified by reverse 
phase high performance liquid chromatography (acetonitrile-water mobile phase 
(containing 0.1% trifluoroacetic acid) was used), and ditrifluoroacetic acid salt of the 

20 title compound (0.75mg, 0.001 3mmol, 4.2%) was obtained. 
MS m/e (ESI) 358.2 (MH^) 



Example Z-1 .f4-Butvl-3'methyl-Dhenvh-Quinolin-6-vl-metanone 

To a solution of (4-butyl-3-methyl-phenyl)-quinoline-6-yl-methanol described 
25 in Preparation Example Z+-1 (152mg, O.SOmmol) in chlorofomn (I.OmL) was added 
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active manganese dioxide (510mg, S.Ommol), and tlie solution was stirred at room 
temperature for 5 hours. Manganese dioxide was removed by fittering tlirough 
Celite pad, the filtrate was concentrated, the residue was purified by silica gel column 
chromatography (hexane : ethyl acetate), and the titie compound (56mg, 37%) was 
5 obtained as a pale yellow oil. 

^H-NMR Spectrum (CDCI3) 5(ppm) : 0.98(3H. t. J=7.2Hz). 1.40-1 .49(2H, m), 
1.58-1 .66(2H, m). 2.39(3H, s). 2.70(2H, t, J=aOHz), 7.26-7,28(1H, m). 7.48-7.51 (1H, 
m). 7.60-7.62(1H. m). 7,67(1H, s), 8.13-8.16(1H, m), 8.20-8.22(1H, m), 8.25-8.27(2H, 
m), 9.03-9.04(1 H,m). 

10 

Example Z-2. Quinoline-6-carboxvlic acid O-benzyloxvphenvD-amide 

Thionyl chloride (2mL) was added to 6-quinolinecarboxylic acid (lOOmg, 
0.577mmol), and the solution was stirred for 2 hours under reflux. Then, the 
solution was allowed to cool to room temperature, and excess thionyl chloride was 

15 evaporated in vacuo. The obtained residue was dissolved in 
N,N-dimethylformamide (2mL), 3-benzyloxyaniline (115mg, 0.577mmol), 
triethylamine (0.1 2mL, 0.866mmol) and dimetiiylaminopyridine (Img) were added, 
and the solution was stirred overnight at room temperature. Ethyl acetate and water 
were added to the reaction solution, which was then partitioned, the organic layer 

20 was washed with water and dried over anhydrous magnesium sulfate. The solvent 
was evaporated, the residue was purified by silica gel column chromatography 
(hexane : ettiyl acetate = 1:1), and the titie compound (53mg, 26%) was obtained as 
a white solid. 

^H-NMR Spectrum (CDCI3) 6(ppm) : 5.12 (2H, s), 6.80-6.83(1H, m), 7.16-7.18(1H. m), 
25 7.27-7.35(2H, m). 7.38-7.42(2H, m), 7.45-7.47(2H, m), 7.49-7.52(1 H. m), 
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7.58-7.59(1 H. m), 8.03(1 H. s). 8.13(1 H. dd, J=2.0. 8.8Hz), 8.21 (1H. d, J=8.8Hz). 
8.25-8.28(1 H, m), 8.38(1 H. d. J=2.0Hz), 9.01-9.03(1 H. m). 

Example Z-3. 3-Phenoxv-N-quinolin-6-yl-benzamide 
5 To a solution of 8-aminoquinollne (250mg, 1.04mmol) in 

N.N-dimethylformamide (15mL) were added 3-phenoxybenzoic acid (371 mg, 
1 .73mmol), 0-benzotriazol-1-yl-N,N,N*,N'-tetramethyluronium hexafluorophosphate 
(722mg, 1.90mmol) and triethylamine (603mI. 4.33mmol). and the solution was stirred 
for 2 days at room temperature. Water was added to the reaction mixture, which 

10 was extracted with ethyl acetate, the organic layer was washed with water, an 
aqueous solution of saturated sodium tMcartxjnate and brine, dried over anhydrous 
magnesium sulfate, and then, concentrated in vacuo. The obtained residue was 
purified by silica gel column chromatography (hexane-etiiyl acetate), and the title 
compound (328mg, 0.964mmol, 93%) was obtained. 

15 ^H-NMR Spectrum (DMSO-de) 6(ppm) : 7.08 (2H, d. J=8.4Hz), 7.18 (1H, t. J=7.6Hz). 
7.24 (1H, d, J=8.0Hz), 7.43 (2H, dd. J=7.6. 8.4Hz), 7.48 (1H. dd, J=4.0, 8.4Hz), 7.56 
(1H, dd, J=7.6, 8.0Hz), 7.63 (1H, s), 7.79 (1H, d, J=7.6Hz), 7.94-8.15 (2H, m), 8.29 
(1H. d. J=8.0Hz), 8.50 (1H, s), 8.80 (1H. dd, J=2.0. 4.0Hz), 10.6 (1H, s). 

20 Example Z-4. 1/-/-indoie-5-carboxylic acid (4-benzyloxy-phenyl) amide 

The title compound was obtained from 1H-indole-5-carboxylic acid and 
4-benzyloxy-phenylamine hydrochloride according to an analogous method to 
Example H-1 

MS m/e(ESI) 343.30(MH*) 

25 
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The structural formulae of the compounds obtained in the above preparation 
examples and examples are shown in the following Table 1 to Table 51 . 
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Uable 1] 
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(Table 2] 

Preparation Example A-19 Preparation Example A-25 Preparation Example B-1 
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O 




or N NHa 





t>Br 



HpN 



Preparation Example 
A+-22 
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[0136] 
{Table 42] 

Example E-37 Example E-43 




Example E-39 Example E-45 
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[0137] 
UaWe 431 
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[0138] 

[Table 44] 
Example E-61 




Example E-62 





Example E-63 





Example E-67 
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Example E-68 




Example E-69 




Example E-70 
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[0139] 
[Table 45] 
Example E-73 




Example E-79 
O 




Example E-74 
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[0140] 
[Table 46] 
Example F-1 

O 




Example G-1 

O 




Example H-1 

O 




Example 1-1 
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[0141] 



(Table 47] 
Example K-1 



Example L-6 




Example L-1 




Example L-7 





Example L*2 



Example L-3 








Example L-8 




Example L-9 




Example L-4 



Example L-10 




Example L-5 






Example L-11 
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[0142] 
IJable 48] 

Example M-1 Example Q-4 




Example Q-3 

O 
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[0143] 

[Table 49] 

Example R-1 Example U-2 
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[0144] 
(Table 50] 




Example X-1 
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[0145] 
(Table 51] 



Example Z-1 

O 




5 [0146] 

The hetercxsyclic compounds (I) according to the present invention, or salts, 

or hydrates thereof, demonstrate excellent inhibitory activity on the GPI-anchored 

protein transport process, anti-Candida activity, avm-Aspergillus activity. In addition, 

it is also excellent in terms of property, safety and metabolic stability, and Is extremely 
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useful as a preventive agent or therapeutic agent against fungal infection- 
pharmacological Test Example] 

In order to demonstrate the usefulness of the compounds (I) according to the 
5 present invention, 1. the inhibitory activity on the GPI-anchored protein transport 
process, 2. the anti-Cancf/da activity and the anti-Aspergillus activity. 3. the activity in 
the experimental systemic Candida infection model in mice, and 4. the activity in the 
experimental respiratory aspergillus infection model in mice, were measured for the 
antifungal activity of the compounds (I) according to the present invention. 

10 

1. Inhibitory activity on the GPI-anchored protein transport process 

A reporter system that reflects the GPI-anchored protein transport process 
was constructed using cephalosporinase to which the CWP2 carboxyl-terminal 
sequence, which is known as the cell wall transport signal of a GPI-anchored protein 
15 (Van Der Vaat JM et al, J. Bacteriol., 177:3104-3110,1995). was added. Then, using 
the constructed reporter system, the activity of the present invention compound that 
inhibits the transport process of the GPI-anchored protein was measured. 
(1). Construction of the reporter gene 

With pESH plasmid containing the EN01 promoter, a secretion signal, and a 
20 lysozyme gene (Ichikawa K et al, Biosci. Biotech. Biochem.. 57(10), 1686-1690, 
1993) as template and the oligonucleotides listed in SEQ ID NO. 1 and SEQ ID NO. 
2 as primers, the DNA containing a promoter sequence-secretion signal portion was 
amplified by PGR, and this was subcloned into tiie BamHI-NotI site of pUC19 (a). In 
addition, with the C. freundii chromosomal DNA as template and the oligonucleotides 
25 listed in SEQ ID NO. 3 and SEQ ID NO. 4 as primers, the cephalosporinase gene 
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was PCR-amplifled. and this was subcloned into tlie NspV-Xbal site of pUC19 (b). 
Similarly, with the S. cerevisiae chromosomal DNA as template and the 
oligonucleotides listed in SEQ ID NO. 5 and SEQ ID NO. 6 as primers, the CWP2 
gene was PCR-amplified, and this was sul)cloned into the Xbal-Hindlll site of pUC19 
5 (c). Furthemnore, with pYES2 (INVITROGEN) as template and the oligonucleotides 
listed in SEQ ID NO. 7 and SEQ ID NO. 8 as primers, the CYC1 terminator was 
PCR-amplified. and this was subcloned into the Notl-Kpnl site of pUC19 (d). 

After produdng the full length EN01 promoter and secretion signal portion by 
inserting the BamHI-Sall fragment of pESH into the BamHI-Sall cleavage site of the 

10 plasmid into which (a) had been inserted, the cephaiosporinase gene (b) excised with 
NspV-Xbal and the CWP2 gene (c) excised with Xbal-Hindlll were inserted into the 
NspV-Hindlll cleavage site. Next, pRCW63T was produced by excising with 
EcoRI-Hindlll, inserting this fragment into the integration vector pRS306 (Sikorski RS 
et al. Genetics. 1 22(1 ):1 9-27, 1989). and then inserting the CYC1 terminator (d) into 

15 the Hindlll-Kpnl cleavage site 

(2). Introduction of the reporter gene into S. cerevisiae 
The S. cerevisiae G2-10 strain was cultured by shaking in 10ml of YPD 
culture medium at SO'C, and the cells were collected at the late logarithmic growth 
phase (2 to 5 x 10^ cells/ml). After washing with sterilized water, pRCW63T 

20 produced in (1) was introduced by the lithium acetate method (described in the 
YEASTMAKER™ Yeast Transformation System User Manual) using the 
YEASTMAKER™ Yeast Transformation System (Clontech). pRCW63T in which the 
URA3 gene was cleaved with Apal was used. After culturing in SD(Ura-) culture 
medium for 3 days at 30°C, the grown colonies were cultured in YPD culture medium. 

25 When the localization of the cephaiosporinase activity was confinned; the 
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activity was mainly localized in ttie cell wall, the C-terminal sequence of CWP2 was 
confimied to function as a transport signal to the cell wall. 

(3). Measurement by a reporter system of the inhibitory activity on the 
GPI-anchored protein transport process 
5 A screening of the compounds was performed using S. cerevisiae in which 

pRCW63T was introduced (S. cerevisiae CW63 strain). 

After a standing culture in a YPD liquid culture medium for 48 hours at 30°C, 
75Ml/well of a fungal suspension diluted 10-fold with YPD liquid culture medium (3 to 
5 X 10^ cells/ml) was used to inoculate a V-bottomed 96 well plate containing 

10 25Ml/well of test compound dilute solution, and a standing culture was earned out for 
48 hours at 30*^0. The plate was centrifuged, then, 25mI of supernatant was 
sampled into a 96 well flat-bottomed plate, the resulting solution serving as the 
culture medium supernatant fraction. 

The precipitated cells were suspended, ySplAwell of zymolyase (Seikagaku 

15 Kogyo) solution prepared with 2.4M sorbitol was added, and allowed to act for 1 hour 
at 30°C. The plate was centrifuged. then. 10^1 of supernatant was sampled in a 96 
well flat-bottomed plate, ISpl of phosphate buffer was added, the resulting solution 
serving as the cell wall fraction. 

The pooled sample was added 200mM of nitrocefln solution, after a 

20 predetermined time, the reaction was stopped with a citric acid buffer, then, the 
optical density at 490 nm was measured, to measure the cephalosporinase activity in 
the culture medium and the cell wall fraction. A compound that increases the 
cephalosporinase activity in the culture medium supernatant fraction, or decreases 
the cephalosporinase activity in the cell wall fraction, was considered as a compound 

25 that inhibits the transport process of GPI-anchored protein to the cell wall. 
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In addition, fungal growth in the presence of the test compound was visually 
determined. 

2. AnA-Candida activity and anti-Aspergillus activity 
5 (1). Preparation of fungal suspension 

For the C. albicans E81022 strain, a fungal suspension from a standing 
culture for 48 hours at 30X in a Sabouraud dextrose liquid culture medium (SDB) 
was diluted 10,000-fold with a 1.3-fold concentrated SDB to adjust to a fungal 
suspension of 1 to 2 x 10"* cells/ml. For the A, fumigatus Tsukuba strain, -SO^'C 
10 stored strain was diluted 1,000-fold with a 1.3-fold concentrated SDB to adjust to a 
fungal suspension of 2 to 3 x 10^ cells/ml. 

(2) . Preparation of an agent dilution plate 

Using a U-bottomed 96 well plate, 8 samples/plate (A to H) of sample dilution 
solutions were prepared. On the 3'** row of each plate was dispensed 240|jl of 

15 sterilized and distilled water, and on the 2""* and 4^ to 12* rows were dispensed 
125pl of 4% dimethylsulfoxide solution. Weighed sample was dissolved in 
dimethylsulfoxide to prepare a 2.5 to 20 mg/ml solution, lOpI of this solution was then 
added to the 3"* row of the prepared plate, and 10 steps of two-fold step dilutions 
(125mI of solution + 125mI of 4% dimethylsulfoxide) were performed on the plate. 

20 This sample dilution solution was dispensed in the amount of 25pl to a V-bottomed or 
flat-bottomed 96 well plate for MIC measurement to prepare a sample dilution plate. 

(3) . Inoculation of fungal suspension and culture 

The fungal suspension preprared in (1) was used in the amount of TSpl/well 
to inoculate a V-bottomed or flat-bottomed 96 well plate containing 25Ml/well of test 
25 compound dilution solution prepared in (2), and a standing culture was carried out 
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aerobically for 48 hours at 30 to 35''C. 
(4). MIC measurement 

The minimum concentration that clearly Inhibited fungal growth as compared 
to the control by visual inspection was determined as the minimum inhibitory 
5 concentration (MIC). 

The following representative compounds prepared in the example were 
measured for their inhibitory activity on the GPI-anchored protein transport process, 
anM-candida activity and artti-aspergillus activity by the measurement methods 
described in 1 and 2. As a result, as shown in Table 52 to Table 54, it was found 
10 that the compounds according to the present invention inhibited the GPI-anchored 
protein transport process, and have anti-cancf/cya activity and BnXx-aspergillus activity. 



15 



20 



25 
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[01471 

[Table 52] 



TABLE 52 



Example 
Nos. 


Reporter 
System 
Inhibitory 
Activity 
(^g/mi) 


Example 
Mos. 


Reporter 
System 
Inhibitory 
Activity 
(Hg/ml) 


Nos. 


Keponer 
System 
Inhibitory 
Activity 
Uig/mO 


A-5 


0.2 


A-136 


0.78 


E-65 


0.1 


A-8 


3.13 


A-137 


0.78 


E-67 


0.025 


A-10 


0.2 


A-139 


0.78 


E-69 


0.2 


A-22 


0.2 


A-170 


0.39 


E-71 


0.1 


A-37 


0.1 


A-171 


0.1 


F-1 


1.56 


A-39 


0.78 


B-1 


3.13 


G-1 


1.56 


A-53 


0.1 


C-1 


0.1 


H-1 


1.56 


A-54 


0.2 


D-2 


0.39 


1-1 


0.2 


A-68 


0.05 


E-8 


0.1 


K-1 


0.39 


A-70 


0.025 


E-11 


0.2 


L-4 


0.2 


A-81 


1.56 


E-13 


0.2 


L-7 


0.1 


A-82 


0.2 


E-19 


0.2 


M-1 


0.39 


A-92 


3.13 


E-25 


0.2 


Q-7 


0.39 


A-98 


0.2 


E-43 


0.1 


R-1 


0.2 


A-99 


0.78 


E-44 


0.78 


U-2 


0.2 


A-101 


0.1 


E-45 


0.78 


V-1 


0.78 


A-112 


3.13 


E-51 


0.2 


W-1 


0.78 


A-116 


0.39 


E-53 


0.2 


W-2 


0.39 


A-124 


1.56 


E-57 


0.1 


Y-1 


0.2 


A-126 


1.56 


E-64 


0.39 






A-131 


0.39 


E-73 


0.2 
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[0148] 
(Table 53] 



TABLE 53 



Example 
Nos. 


Anti-Candida 
Activity 


Example 
Nos. 


Anti-Candida 
Activity 


txampie 
Nos. 


Anti-Candida 
Activity 
(uq/mli 


A-5 


0.2 


A-131 


1.56 


E-64 


0.2 


A-8 


3.13 


A-136 


1.56 


E-65 


0.1 


A-10 


0.78 


A-137 


1.56 


E-67 


0.39 


A-22 


0.78 


A-139 


1.56 


E-69 


0.1 


A-37 


0.39 


A-170 


0.78 


E-71 


0.2 


A-39 


1.56 


A-171 


0.2 


E-73 


0.2 


A-53 


0.39 


B-1 


3.13 


F-1 


3.13 


A-54 


0.78 


C-1 


0.1 


G-1 


6.25 


A-68 


0.05 


D-2 


0.78 


1-1 


0.78 


A-70 


0.05 


E-8 


0.2 


K-1 


0.78 


A-81 


3.13 


E-11 


0.39 


L-4 


0.2 


A-82 


0.2 


E-13 


0.78 


L-7 


0.1 


A-92 


3.13 


E-19 


0.78 


M-1 


1.56 


A-98 


0.39 


E-25 


1.56 


Q-7 


0.39 


A-d9 


3.13 


E-43 


0.39 


R-1 


0.39 


A-101 


0.1 


E-44 


3.13 


U-2 


0.78 


A-112 


3.13 


E-45 


3.13 


W-1 


0.39 


A-116 


0.39 


E-51 


0.78 


W-2 


1.56 


A-124 


1.56 


E-53 


1.58 


Y-1 


0.78 


A-126 


0.78 


E-57 


0.2 





5 
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[0149] 

(Table 54] 



TABLE 54 



Example 
Nos. 


Anti- 

Activity 
(|xg/ml) 


CXainpic 

Nos. 


Anti; 
AsDeroillus 
Activity 
(lig/mi) 


Nos. 


Anti- 
Aspergillus 
Activity 


A-5 


0.78 


A-126 


6.25 


E-69 


1.56 


A-8 


6.25 


A-131 


6.25 


E-71 


1.56 


A-10 


1.58 


A-139 


1.56 


E-73 


0.78 


A-22 


3.13 


A-171 


1.56 


1-1 


1.56 


A-37 


3.13 


B-1 


6.25 


K-1 


1.56 


A-39 


1.56 


D-2 


0.78 


L-4 


0.2 


A-53 


0.78 


E-8 


0.2 


L-7 


0.78 


A-54 


1.56 


E-11 


1.56 


IM-I 


1.56 


A-68 


0.78 


E-13 


1.56 


Q-7 


6.25 


A-70 


0.78 


E-19 


1.56 


R-1 


3.13 


A-81 


6.25 


E-45 


3.13 


U-2 


3.13 


A-82 


1.56 


E-51 


3.13 


V-1 


6.25 


A-98 


1.56 


E-53 


3.13 


W-1 


0.78 


A-99 


6.25 


E-57 


6.25 


W-2 


0.78 


A-101 


0.39 


E-64 


6.25 


Y-1 


6.25 


A-112 


6.25 


E-65 


1.56 






A-116 


3.13 


E-67 


0.78 







5 [0150] 

3. Experimental systemic Candida infection model in mice 
(1). Preparation of fungal inoculum 

A standing culture of C. albicans E81022 strain was carried out for 48 hours 

at 30^*0 in Sabouraud dextrose agar medium (SDA). the recovered fungal cells were 

10 suspended in sterilized physiological saline. By counting the fungal number on a 

cytometry plate, the suspension was diluted to 2 x 10^ cells/ml with sterilized 
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physiological saline to serve as fungal inoculum. 
(2), Infection 

The fungal inoculum was used in the amounts of 0.2 ml to inoculate 4.5 to 5.5 
week-old female ICR mice in the tail vein (4x10^ cells/mouse). 
5 (3). Treatment 

From 0.5 to 1 hour after fungal inoculation. 0.2 ml of agent solution (dissolved 
or suspended in sterilized physiological saline containing 6.5% dimethylsulfoxide and 
3.5% Tween 80) was administered into the stomach using a peroral probe, 3 times 
every 4 hours. The agent concentration was 2.5 mg/kg, and the number of animals 
10 in one group was 5 animals. 

(4). Determination of the effect 

The protective effect was determined by observing life/death until 14 days 
after infection and calculating the mean survival days. 

As a result, as shown in Table 55, mice administered with the compounds 
15 according to the present invention survived for a long time as compared to the 
untreated group, and the compounds according to the present invention have been 
also found to demonstrate avtl-candida activity in vivo. 

[0151] 
[Table 55] 
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TABLE 55 



Example 


Mean 
Survival 
Days 
(Days) 


A-10 


12.5 


A-53 


13.4 


A-54 


10.0 


A-68 


10.6 


A-70 


12.6 


A-137 


12.8 


E-65 


11.6 


R-1 


10.4 


Non- 
Administered 
Group 


2.2-4.0 



[0152] 

4. Aspergillus respiratory infection 
5 (1). Increasing susceptibility of mice to infection 

In order to increase susceptibility of the mice to infection, 200 mg/kg of 
5-fluorouracil was administered subcutaneously 6 days prior to infection. 
(2). Test strain 

A. fumigatus Tsukuba strain was used. 
10 (3). Prepration of fungal inoculum 

A spore suspension of the infection strain was used to coat a potato dextrose 
agar medium (PDA), a standing culture was carried out for 4 to 7 days at 2S^C, spore 
was then suspended in a sterilized physiological saline containing 0.05% Tween 80. 
By counting the pore count on a cytometry plate, the suspension was diluted to 6 x 
15 10^ celts/ml with sterilized physiological saline containing 0.05% Tween 80 to serve 
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as fungal inoculum. 
(4). Infection 

Under ketalar anesthesia. 50mI of fungal inoculum was used to inoculate 8 to 
9 week-old female DBA/2N mice in the nose (3x10"* cells/mouse) . 
5 (5). Treatment 

From 1 hour after fungal inoculation, 0.2 ml of agent solution (dissolved or 
suspended in sterilized physiological saline containing 6.5%DMSO and 3.5% Tween 
80). was administered into the stomach using a peroral probe 3 times per day for 3 
days. The agent dosage was from 20 or 40 mg/kg. and the number of animals in 
10 one group was 5 animals. 

(6). Determination of the effect 

The protective effect was determined by observing life/death until 14 days 
after infection and calculating tJie mean sun^val days. 

As a result, as shown in Table 56, mice administered with the compounds 
15 according to the present invention survived for a long time as compared to the 
untreated group, and the compounds according to the present invention have been 
also found to demonstrate arrti-aspergillus activity in vivo. 

[0153] 
[Table 56] 



513 



E0006 UP25W/KAN 



TABLE 56 



Example 
Nos. 


Meen 
Survival 
Days 
(Days) 


A-11 


10.4 


A-31 


11.2 


A-32 


11.8 


A-55 


12.6 


A-56 


10.8 


D-4 


10.8 


D-7 


10.6 


Non- 
Administered 
Group 


4.0-4^ 



Pndustrial Applicability] 
[0154] 

5 The heterocyclic compounds (I) according to the present invention, or a salt 

or a hydrate thereof, 1) demonstrate effects against occurrence, development and 
persistence of infectious disease by inhibiting the expression of cell wall surface layer 
protein and inhibiting cell wall assembly, while at the same time, inhibiting adhesion 
of fungus onto the cells, preventing the pathogen from shoving pathogenicity, in 
10 addition, 2) are also excellent in terms of property, safety and metabolic stability, and 
extremely useful as a preventive or therapeutic agent of fungal infection. 



15 
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